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payers, and consequently to conceal the failure of the enterprise 
as a commercial speculation, there is a temptation to make 
both ends meet by means which the independent auditor 
would not alow. 

The suggestion of a recent writer in the 7’ies, that there 
should be a central audit office, with a [istrict Auditor- 
General appointed by the Crown, who shoul be as difficult 
to remove as a judge, and be directly responsible to Parlia- 
ment, is valuable as pointing the way to the organisation of 
a system of independent audit in which the public would 
have contidence. 

In connection with municipa! electric supply and tram- 
way business, instances are common to those who investigate 
the accounts, of results being claimed which are absolutely 
fallacious as proof of successful trading. For instance, 
the profit generally charged by the Electricity Committee 
for street lighting is an improper means of showing a profit 
by a charge on the ratepayers generally ; then the omission 
to debit the electricity accounts with a fair share of the 
town clerk’s aud accountant’s departmental expenses, and, 
above all, the absence of proper provision for depreciation, 
are essential matters that would be properly dealt with by 
the independent. audit. 

The suggestion of “ Spectator ” in his letter to the 7imes 
of the 23rd ult., that the District Auditor-General might draw 
up forms of accounts for the different local authorities, is 
already adopted by the Board of Trade in the case of electric 
light provisional orders—and it is significant that they omit 
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the provision for depreciation in the forms prescribed for 
the local authorities, while inserting them in those for 
companies. 

We agree that among the special points required in the 
independent audit is that of the sinking fund, with its 
undoubtedly bad finance, “to borrow afresh with one hand 
and to pay off with the other.” To utilise it in cancelling 
the stock of the municipality would dispose of the fiction 
that it completely provides for the depreciation, antiquation 
or obsolescence of the plant. 

Upon this matter the arguments of Mr. Bain, on the 
electric lighting accounts of the borough of Bermondsey, 
when he attended before the Local Government auditor to 
uphold his company’s objection to the accounts, are very 
much to the point. He submitted that no provision for 
depreciation had been made for five years, and was answered 
by the Local Government Board auditor that the sinking fund 
of 3 per cent. per annum was adequate to meet this deprecia- 
tion, although Mr. Bain stated that, after an experience of 
about 20 years, a depreciation of 10-per cent. on certain 
kinds of electrical plant was necessary. 

Whatever the effect might be upon the accounts of muni- 


.cipal electricity trading ventures of their being subjected 


to an independent audit, it is obvious that such a system is 
necessary, as at present there is no uniformity in the method 
of keeping these accounts; nor can any reliance be placed on 
the statement of profits or losses. 

It is not a question of peculation or personal corruption, 
but there is no doubt a tendency to show a profit, if possible, 
in order to support the claims of municipal trading, and 
unsound methods are too often adopted. 


THE London traffic problem remains 


The awa terribly complicated, and inestimable loss 
— of time is caused directly by the narrow 


tortuous streets of the City being served 
by an insufficient number of railways and tramways. That 
loss will mount up yearly until the right things aredone. The 
London trouble is bad enough for those who have to live in 
the middle of it, but New York seems to be suffering far 
more acutely, if the Street Railway Journal is any guide. 
The Governor of New York has sent another message to 
the State Legislature drawing attention to the critical 
situation of the long-distance facilities in Greater New York, 
and suggests the abolition of the present Rapid Transit 
Commissions, which were responsible for the building of the 
subways, and for improvements in the surface and elevated 
services, in favour of a new Commission. 

The Street Railway Journal asserts that the condition of 
affairs at present is nothing short of terrible, and it is 
growing worse daily. 

The City of New York licks creation handsomely in 
density of commercial population, thanks to its continual 
and unnatural growth vertically. Cities which are not 
built on a long slip of an island expand on all sides, and in 
so doing engulf a larger area of country than this almost 
unique city of sky-scrapers, loathsome to the undollared 
eye. Which is the better for the classes that have to live 
near their work is a question with two sides juicy with 
argument, but there is no doubt as to which is the more 
easily filled and emptied. Build as high as Babel and not 
an ell will be added to the street. Put one city of toil on 
another, and the mouths which suck in and disgorge the 
floating population must be enlarged or increased in number. 
Not even a goldfish can deal with an unlimited number of 
ants’ eggs. 

The commercial city is expected to double its population 
within comparatively few years, and even now, in the well- 
chosen figure of our contemporary, it sweeps into the subway 
entrances like water into a penstock ; into that malodorous, 
dust-filled oven of a subway, which dealt in December alone 
with 14 millions of passengers. 

As anyone knows who has looked at a map of Manhattan 
Island, the main trend of traffic is N. and 8S. along its 
length, and that circumstance adds many-fold to the diffi- 
culty of the situation, for a clear reason. 

No hope is held out of a partial solution, which might 


arise automatically if the commercial population shifted 
northwards by degrees, for the rate of entering city life at 
one end is twice as great as the rate of fimishing it at the 
other, and the only remedy, according to the people who 
ought to know what is wanted, is to build more subways, to 
add a third track to the elevated railway, and to put on to it 
a second storey if no better suggestion can be made. New 
York, in its business quarter, long since has crowded the 
grotesque abstractions, beauty, grace and dignity, into the 
Hudson and East Rivers; and a street, being ruined already 
from the point of view of mere appearance by an elevated 
railway, can sink no farther into ugliness when the horrid 
thing puts on another and yet a third deck. 

London, as a whole, is grand still. Let us hope that her 
capacity for pushing outwards from the centre will put off 
for ever the evil day of sky-scraping buildings and roof-topping 
railways. 


Parience, which has perforce been the 
— motto of Torquay tramway enthusiasts, 
View. appears likely to meet with its reward in 


that locality. The local tramway, some 
8 miles in length, has, after years of arduous labour (relieved 
by sundry nocturnal rambles) on the part of the constructors, 
undergone a Board of Trade inspection, resulting in a highly 
successful trial trip, according to the Zorquay Times. 

While it is not our wish to discuss “the most up-to-date 
means of street locomotion,” to use the euphonious descrip- 
tion affected by our contemporary, we are, indeed, interested 
to learn that “‘ during the 8} miles run, 80 units . . . were 
used, the cost to the (tramway) company at 2d. per unit 
being 13s. 4d.”—a small matter of 1s. 8d. per car-mile. 

True, the trial run took some two hours, apparently 
including stops, aggregating, say, 45 mins., and stud inspec- 
tion further delayed matters, for as our contemporary naively 
remarks, “ when the indicator bell rang, the car invariably 
ran back over the track to test the studs ’’—a truly satis- 
factory procedure. 

As apparently about 1} hours constituted running time, 
we fail to follow the remark that energy “ was being used 
for three quarters of an hour, or an hour, more than would be 
the case under ordinary conditions of running. Of course, 
the “most up-to-date means, &c.,” in addition to other 
features of interest,.may intend to inaugurate an express 
service of 18 to 36 miles per hour, including stops—other- 
wise we must conclude that the energy required by an 
“ up-to-date” car when standing still is more than we had 
supposed. 

But this is a mere detail; as our contemporary aptly 
remarks, “ these details are merely given to show upon what 
slender threads the opponents of trams hang their argu- 
ments, &c.” 

Finally, as a clincher, we are reminded that “ the Dolter 
Co. has to pay the Corporation for current, and if it is 
satisfied, certainly no one has any right tocomplain.”” Who 
could possibly find fault with such an equitable arrangement ? 
Visions of load-factors and bulk supplies galore arise 
spontaneously; lucky Corporation supply department ; 
twice lucky express passengers; and thrice lucky tramway 
authority, to possess such an eloquent supporter as the 


Torquay Times! . 


Tue Divisional Court has recently 
Is a Motor-’Bus gecided a question of great interest to 
a Workman? ™0tor-’bus drivers, which may incidentally 
be of importance to the drivers of electric 
trams. A motor-’bus driver sought to recover damages for 
personal injuries under the Employers’ Liability Act, 1881. 
Judge Bacon, at the Bloomsbury County Court, decided that 
he was not entitled to recover, as he was not “ engaged in 
manual labour” within the meaning of the Employers and 
Workmen Act, 1875. The Divisional Court has reversed 
this decision. In giving judgment, Mr. Justice Darling 
pointed out it had been decided that a driver of a horse 
tram was not a person engaged in manual labour, but the 
position of a motor-’bus driver appeared to him to be very 
different. He also said that: ‘In construing Acts 


age 
j 
4 
; 
i 
| 
Pin. 4 
{ 
| 
| 
j 
| 
i 
i 
« 
| 
A 
{ 
j 
4 
: 
4 
- 


Vol. 60. ‘No. 1,532, Apri 5, 1907.] 


THE ELECTRICAL REVIEW. 547 


of £Parliament the Judges of the King’s Courts must 
use their own knowledge of the various employ- 
ments existing throughout the realm.” Here the plaintiff 
would have to do things which involved several rather com- 
plicated operations, and which would necessitate the use of 
a certain amount of strength. In the event, a new trial 
was ordered. ‘This decision appears to us to accord with 
justice and good sense. The Employers’ Liability Act has 
been held not to apply to a clerk or (in many cases) a shop 
assistant, but to exclude a man who works with his hands, 
feet and knees (if not his teeth), because he also has to 
exercise a certain degree of skill and judgment, appears to 
us to be absurd. We hope that the success of the plaintiff 
in this action may serve to procure a reversal of the decision 
which at present appears to exclude the driver of an electric 
tram from the benefit of the Employers’ Liability Act. 


A revival is taking place in Vienna of 


Municipal _ the serious disputes, to which reference 
ee img was made in this journal several years 
Vienna. ago, between the municipal authorities 


and the electric lighting companies, and 
these promise to lead to a repetition of the disgraceful 
scenes formerly enacted in consequence of municipal jealousy 
of private enterprise, from which London has _ been 
probably saved by the results of the recent County Council 
election. The three electric lighting companies in Vienna— 
the International, the General Austrian, and the Vienna 
Electricity Companies—were able to develop their under- 
takings undisturbed until the Vienna municipal authorities 
started a generating station of their own. But directly the 
communal system was brought into operation, all sorts of 
obstacles were placed in the way of the companies to hamper 
any further progress, quite apart from any question of com- 
petition in the matter of prices where rivalry was possible. 
In particular it was sought to prevent the companies from 
making any fresh extensions of cables, and even from making 
new house-connections from their existing cables. This 
resulted in controversies and legal proceedings, and street 
hattles between thé communal fire brigade on the one hand 
and cable-laying workmen on the other ; and in one instance 
the pipe supply of water drawn from the river for condensing 
purposes was actually cut off. In fact, everything was done 
to weary the companies, and the municipal tactics finally 
succeeded in this object in the case of the International 
Electricity Co., whose whole lighting undertaking has been 
sold to the municipal authorities, who will take possession 
on May Ist, 1908. - Having scored this costly success in 
recent years during the operation of the so-called peace 
agreement of July 3rd, 1903, the municipal authorities have 
now turned their attention, or one of their departments has, 
to the work of the remaining two companies. The peace 
agreement between the authorities and the companies is 
nominally observed by them ; but the former’s magisterial 
department, acting as the police authority, prohibits the 
undertaking of street works by the companies, notwith- 
standing that no such prohibition exists in the agreemeit, 
{n the circumstances, the peace agreement is rendered prac- 
tically nugatory by one department stopping what another 
department has agreed to, and it is this state of affairs which 
now suggests the probability of a renewal of the lively 
proceedings of a few years ago. The sole object in view is 
the snuffing-out of the remaining two supply companies, 
although the customers of the municipal works have to pay 
a high price for, supply in order to enable the municipal 
authorities to find the money to pay the interest on the 
heavy debt which hangs over the city. 


AFTER protracted negotiations the Paris 
Settlement of Municipal Council has adopted the scheme 


yor rg jointly put forward by the Schneider- 
Paris. Mildé group and the existing electric supply 


companies in regard to the regulation of 
the lighting question in the future. According to the 
project, which has yet to receive the confirmation of the 
responsible authorities, a new company will be formed to 
supply Paris with light and power as from November Ist, 
1907, until the end of 1913, with the aid of the exist- 
ing works and of energy obtained from other producers, 
whilst new works will be erected for the purpose as from 
1913 until the year 1940. The provisional arrangement 
provides that the price of energy in the first period of the 
new concession shall be seven centimes per hecto-watt-hour 
for lighting, and shall be reduced to five centimes in the 
second period between the end of 1913 and 1940; for power 
purposes the rate is to be three centimes per hecto-watt-hour 
during the whole term of the concession. It is expected 
that the share capital of the new company will range from 
£2,800,000 to £3,200,000. The arrangement gives a prior 
right to the shareholders in the company to the payment of 
6 per cent. out of the net profits realised, whilst out of the 
balance the city of Paris will receive from 5 to 50 per cent., 
according to the amount of the balance remaining after the 
distribution of the dividend in question. 


THis homely proverb finds an applica- 
tion in the derailment, so fatal to human 
life, which took place recently on the 
newly electrified Central Railway of New York. Readers of 
the daily papers who have not lost the so commonly missing 
power of remembering passing events for longer than the 
passing moment, will recall that the train was said to have 
come to grief at a curve when travelling at a speed of 70 M.P.H. 
An inquiry was held, at which the weight of evidence 
was against the train being overturned by reason alone of 
excessive speed. Rather it was thought that the carriages 
left the rails after the two heavy locomotives had burst the 
track. That such an accident could happen proves that.the 
speed, under the circumstances, was too high ; and all that 
the inquiry did, in our opinion, was to show that the track 
would have kept its place, and that the train would not 
have been derailed, or would not have overturned, had the 
construction been hetter suited to the new conditions of 
running. 

For the kind of track that was in use the speed at that 
curve was excessive, and steps ought to have been taken to 
minimise the risk. British caution would have suggested 
preliminary trials with the new locomotives and rolling stock 
to “mak siccar’’; even though the general practice with 
steam traction was, as itis said to have been here, to run 
heavy locomotives at high speeds over this part of the 
line. 

The Engineer, of March 15th, has a leading article on the 
accident, in which the assumption seems to be that it was 
not due to negligence, either on the part of the drivers 
or of the officials, but the purpose of the article is to 
show that vastly greater lateral shearing stresses are to be 
expected with electric than with steam locomotives, because 
the centre of gravity in the former is much lower than in 
the latter. 

The New York accident need be the cause of no alarm at 
all to the British public who expect to be carried one day 
in high-speed electrically-drawn trains, for our standard 
construction is much better able to resist these intensified 
spreading or bursting stresses than is the American style of 
flat-footed rail spiked to sleepers; and we may be sure (in 
our somewhat smug way) that any greatly altered conditions 
will bring with them suitably modified construction. 

Tt is apt, to remark that the multiple-unit system presents 
the advantage over the locomotive-drawn train that the 
maximum bursting action of the former at any point on » 
curve for a given speed must be far less than the corresponding 
action of the latter. The total effort of the train may be 
higher, but it will be distributed over a longer line of 
application. 
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WORKING RESULTS OF THE DISTRICT 
RAILWAY. 


ELECTRICITY NOT AT 


For some considerable time past the detractors of electri- 
fication have assiduously quoted the unfortunate results 
obtained on the District Railway as a proof that electricity 
had proved a failure. This is particularly to be regretted, 
as, undoubtedly, the unfortunate financial results of the 
Metropolitan District Railway are doing a great deal to 
retard the more general electrification of our suburban lines. 
[t seems a pity that the failure of this system should out- 
weigh the very satisfactory results which electric traction has 
produced on both the North-Eastern and the Lancashire and 
Yorkshire Railways. Unfortunately, in these two cases, very 
few of the electrical figures have been made public, the 
chairmen at the last half-yearly meetings contenting them- 
selves with saying that the results of electrification had 
proved very satisfactory. 

Under these circumstances it may, therefore, not be out 


are consequently of the greatest value in discussing the results 
obtained by the District. 

The results we give have been obtained from the half- 
yearly reports published by both companies, but, unfor- 
tunately, the information is not as full as might be 
desirable ; nevertheless, sufficient materials are at hand for a 
most interesting and instructive comparison. For this pur- 
pose we have prepared Tables I and II, the. items under 
electricity being those in which the figures of the last two 
District Railway reports are given. ~ 

A glance at these two tables at once shows that the results 
obtained by the electrification of the Mersey Railway are very 
different from those which have accompanied the electrifica- 
tion of the District Railway ; they are far more satisfactory 
both from the railway man’s and the electrical engineer's point 
of view, and fully bear out the contentions that we have 
always urged in the past as regards the benefits to be obtained 
by the electrification of suburban lines. 

* Let it at once be stated here that increased traffic and 
increased receipts do not enter into the present comparison, 
for the reason that the Mersey Railway, as well as the 
District Railway, cannot be compared as regards traffic with 
the suburban lines of our main-line railways entering 


COMPARISON OF STEAM AND ELEcTRIC SERVICES ON THE METROPOLITAN District AND MERSEY RAILWAYS. 
TABLE I.—Merroporrran District 


| | Average for one year’s steam | 


Electrical working, | 


Steam. Electricity. working two years’ figures for 1906. 
Items. | Items. Total. Per train-mile. | Total. Per train-mile. | On total. | Per train-mile. 
Wages of loco, men .. |  Wagesoftrainmen § £23,365 295d. | £41,797 4°25d. 79 % 44 
Coal and coke; lighting of | Electric current | £36,906 467d. | £125,272* 12°74d. | 240 % 173 % 
trains; water | | 
Loco. galaries and general Car salaries | £1,840 0°234d. £2,764 0°28d. | 50 % 21% 
car repair salaries | 
Loco. repair wages; car Car repair wages and £17,051 215d. | £33 535 341d. 97 % 59 % 
repair wages cleaning 
Loco. repair materials ; Car repair materials £15,614 197d. £13,729 | 1°40d. —~ 12% — 29% 
loco. grease, oil and 
waste; car repair mate- 
rials 
Traffic salaries and wages ... We £41,567 5 25d. | £29,750 303d. 299% — 42% 
Maintenance of permanent way, wages and materials... | £11,482 1°45d. | £27,708 282d. 140 % 94 % 
Signals £2,665 034d. | £12,309 125d. | 362% - 268 % 
Train mileage . | 1,906,165 | 2,859,446 24 % 


* No accurate means of ascertaining amount of electricity used, but on train mileage estimate cost per unit delivered at train seems 
to work out at considerably over 1d. per unit. 


TABLE II.—Mursey Ratnway. 


Average costs witht | Pp 
r annum, w r 
Steam. Electricity. J une, 1905, to June, 1906. 
given for District Railway. 
Items. Items. Total costs. | Per train-mile. Total. Per train mile. On total. Per train mile. 
Wages of loco. men Train men £4,620 3°58d. £6,712 194d. 45% | - 6% 
Coal and coke; lighting Electric current | £9,587* 743d. £8,932* 2°58d. — 7% | — 65% 
of trains; water | 
Loco, salaries and general Car salaries | £189 0°146d. £971 0°28d. 414% 92 % 
car salaries | 
Loco. repair materials, oil, Car repair materials | £3,380 2°62d. £4,547 131d. 34% | — 0% 
grease, and waste; car | 
repair material 
Traffic salaries and wages ... | 632d. £10,446 305d. 28:%, — 52% 
Maintenance of permanent way, wages and- materials | £6,841 5 3d. £3,876 112d. | — 43% — 79 % 
Signals 26077 0°47d, £1,126} 033d. | 86 % — 30% 
Train mileage | 310,235 830,316 168 % 


* Includes train cleaning. { Includes repairs and maintenance of roads and bridges as well. 


of place to examine more critically the figures which 
have been obtained on the Metropolitan District Railway, 
and to see whether these will enable some conclusions to be 
arrived at as to what may be some of the principal causes 
which have produced such unsatisfactory results. 

It is very fortunate that there are results available for 
comparison as regards the electrification of the Mersey Rail- 
way, a line which has now been in electrical operation since 
the middle of 1903. 

This line is a very good one to quote, because in this case 
electricity supplanted steam in the course of one day, and 
completely took the place of all steam haulage ; there is, there- 
fore, no cost of transition, such as unfortunately exists in con- 
nection with the District Railway, and the figures published 
before and after” the electrification of the Mersey Railway - 


London ; seeing that the former can only cater for short- 
distance traffic of but a few miles, they must therefore 
necessarily, more or less, permanently suffer from tramway 
and motor-omnibus competition ; whereas the latter, which 
cater for longer-distance traffic of five miles or more, if 
electric traction is introduced and frequent service adopted, 
can hold their own against tramways and motor omnibuses, - 
which experience has shown cannot seriously compete for 
journeys of over five miles. 

The figures given in the two tables which we have pre- 
pared give the total expenditure in pounds of the various items 
mentioned, the cost in pence per train mile, and two columns 
in which percentages are given showing the increase or 
decrease, as the case may be, of the total expenditure as well 
as of the expenditure per train-mile. zie} 
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We will commence by considering the figures relative to 
the District Railway. For this purpose an average has been 
worked out for one year, based on the figures obtained for 
two consecutive representative years during the time of steam 
operation, and these figures are then compared with the 
results obtained during the year 1906. 

These figures show a very large increase in the cost ot train 
men, that is to say, in the cost of the men who have taken 
the place of the drivers and stokers in the old steam-engine 
days ; this increase amounts to 79 per cent. on the total, or 
44 per cent. on the train-mile on the figures of steam opera- 
tion. These figures certainly cannot be attributed to the 
introduction of electricity, but only to the system of operation 
adopted. 

The cost of electrical energy is alarmingly high, presenting 
an increase of 240 per cent. on the total cost of coal, water 
and train lighting in the days of steam, or over 173 per cent. 
on the cost per train mile. 

Unfortunately, the amount of electricity used is not given, 
but from the total train mileage, the cost per Board of Trade 
unit used in the train must be considerably over 1d.—a very 
high figure when we consider the load factor and the large 
output. 

Railway companies which may electrify, and which will 
require anything like the amount of energy used by the 
District Railway, can, by putting down their own power 
station, certainly supply their electricity at a cost less than 
half of that which, apparently, the District Railway has to 
pay, and such figure would include not only maintenance 
and depreciation, but also capital charges, as well as distri- 
buting charges. Here, again, the heavy charges are not due 
to electricity, but to either errors of engineering or manage- 
ment, or to both, or to some other equally inexcusable causes. 

The cost of producing electricity in bulk with big load 
factors in power stations is so well known that further 
remarks on this point appear unnecessary. 

The next item showing a great increase is that of car 
repairs and maintenance; this is only what would be 
expected from the exceedingly poor construction of a very 
great portion of the District Railway’s rolling stock. Such 
increase again certainly cannot be attributed to the intro- 
duction of electricity. 

Two most appalling results are those obtained in con- 
nection with maintenance of permanent way and signals ; 
as regards the former, this cannot be attributed to increased 
mileage, but must be due to some faulty construction of the 
rolling stock itself, for results such as those which are shown 
on the District Railway, fortunately do not result from 
electrification on other lines. 

Whether the complete change of signals was desirable or 
necessary is a question which we cannot decide ; but it must 
have been carefully considered by the promoters and their 
engineers, and they must have been aware of the great 
increase in cost which would follow the change of signals. 
This certainly is an item which cannot be put against elec- 
trification ; for, as regards the introduction of electricity 
on the suburban lines of our railways, we do not think it has 
yet been suggested that it would be necessary or desirable to 
entirely reorganise and reconstruct the signalling systems of 
existing railways in the case of their electrifying certain 
portions of their lines. 

The most remarkable result, perhaps, of all the figures, 
is the very small increase in train mileage which has appar- 
ently taken place, and under these circumstances the 
unfortunate, results of the District Railway appear more 
inexcusable than ever. 

Whatever has caused these bad results, it has not been 
electricity, and this is clearly demonstrated by the second 
table we have prepared, in which the results of the electrifi- 
cation of the Mersey Railway (deduced from the half-yearly 
veports) are set forth. In looking at this table we see that, 
although the train mileage has been increased by 168 per 
cent., the cost of electricity for operating this increased train 
mileage is less than was the cost of coal and water and 
lighting of trains when the Mersey Railway was run by steam. 

The total costs of maintenance and repairs of permanent 
way are about half what they were when the lines were run 
by steam, notwithstanding that the train mileage has been 

As regards signals, it is true, apparently, that this item is 


increased, but comparison is difficult, as in the reports the 
item includes the maintenance of roads and bridges. 

The total expenditure of the Mersey Railway in 1901, 
everything included, amounted to £64,662 when operated 


by steam, the train mileage being 301,360 for the year. 


From June 30th, 1905, to June 30th, 1906, under electrical 
operation, the total «xpenditure for all purposes was £69,354 
for a train mileage of 830,316 train miles. 

Tn comparing the cost of the District when operated by 
steam and when with electricity, it is only fair to remember 
that the type of carriage was, in the old steam days, of the 
lightest and flimsiest construction. The total weight of 
train, including carriages and locomotive, was only about 
135 tons, as against the weight of a standard local steam 
train of smaller capacity of about 210 tons. 

The carriages of heavier build are more comfortable, 
and have been introduced on most, if not all, of the local 
services of our main-line railways under existing steam con- 
ditions. The lightness of a train (leaving out locomotive 
power) has nothing whatever to do with either steam or 
electricity. The electrical apparatus required for hauling a 
train of given size and given speed is always considerably 
lighter than the weight of a steam locomotive and tender. 

In comparing the cost of the District as operated by 
steam and as worked electrically, it is only fair to 
remember the abnormally light train and small locomotive 
which used to be sufficient to work a steam service. At 
the same time, light and flimsy rolling stock is not 
conducive to pleasant travelling, and railways have found 
out that everything that is possible must be done to cater 
for the comfort of the travelling public. Nothing prevents 
quite as light rolling stock being used with electricity as 
with steam handled trains, and the lightness of the old 
steam, as compared with the weight of the modern electric 
stock, has nothing whatever to do with the introduction of 
electric haulage, and cannot therefore be used as an argument 
in favour of steam. : 

To sum up the case, the high costs on the District are not 
directly traceable to the introduction of electric haulage, 
but rather to questions of engineering and management. The 
unsatisfactory results as regards lack of increased receipts 
are due to tramway and motor-omnibus competition, to the 
unfavourable location of the system, and to the fact that, 
when operated by steam, the service was fairly fast and 
frequent and practically catered for all the traffic that was 
there to be got. In considering the position at ihe present 
day it must also not be forgotten that we are comparing 
results obtained before the days of tramway and motor- 
omnibus competition with those of to-day when the com- 
petition is of the keenest, and the comparison is therefore 
not a fair one. 

The results of the electrification of the Mersey Railway 
are quite satisfactory from our point of view, as they fully 
uphold the contention which we have always maintained, viz., 
that electricity enables a much higher average speed to be 
obtained and a larger train service to be run without appreci- 
able increase of working costs, and therefore enables the 
system to be worked much more efficiently, and its earning 
powers to be materially increased. 

This is all that requires demonstration, and the figures of 
the Mersey Railway amply prove our contentions. 


CORRESPONDENCE. 


Letters received by us after 5 pme on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished untess we have the writer’s name and address in our possession, 


Fancy Names for Lamps. 

Tho present practice of calling lamps “ brightlites,” 
whytelytes,” “ tantalites,” “ linolites,” &c., and, as a tule, 
omitting to mark on the lamp the candle-power and current 
taken at the pressure stated, is to be condemned. It is 
causing much annoyance to the consumer who purchases 
such lamps, and also to the consumers’ departments of 
supply authorities. For instance, a shopkeeper buys a lamp 
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which, he understands, takes less current than an ordinary 
16-c.P. incandescent lamp, and gives twice the amount of 
light. He finds the light certainly better, and changes all 
his lamps for the new kind. All goes well until the next 
electricity account comes in, when he is astonished at the 
increase over corresponding quarters. His faith in his 
meter is only restored by proving to him that the lamps 
actually take twice as much asa 16-c.P. lamp. In many 
cases he scraps the new lamps, gives the vendor a warm 
time, and has his enthusiasm for electric lighting consider- 
ably diminished. I contend a good deal of harm is done to 
the progress of electric lighting by this practice on the part 
of the lamp manufacturers. 
W. A. Toppin, A.M.I.E.E. 


March 27th, 1907. 


Monthly Exports and Imports. 


In reference to your published monthly returns of Feb- 
ruary exports and imports of electrical goods, I should be 
much interested to know whether the manufacturers of 
electrical goods in this country who support the ELECTRICAL 
Review endorse the Editorial remarks appearing above the 
returns, “ Although somewhat lower, in all sections, than 
the preceding month, the February returns of electrical 
business still attain to very satisfactory figures, judged by 
last year’s trade.” Without referring to last year’s trading 
returns, can February’s returns be considered in any sense 
of the word satisfactory ? When, as month after month 
shows, the collective efforts of all manufacturers of 
electrical goods in this country to increase their outputs 
by exporting to 37 foreign countries and British possessions 
are entirely nullified by more than a balancing amount, 
of trade lost in their own home market—the total 
British exports to the 37 other countries being £144,571, 
and the total imports, or work lost, being in home markets 
£146,834. 

Some would, no doubt, say, Where is the British manufac- 
turer’s enterprise? but I for one would say, Where is the 
use of it? Not the least irritating feature of the question is 
that the electrical producing trades in this country are unable 
to look to their technical Press for any support in assisting 
to remedy the evil, but rather the other way on. 


H. W. W. 


[Our correspondent seeks to confuse matters. As an index 
of electrical business, the returns are decidedly satisfactory. 
As pointed out, the exports at £144,571 are some £10,000 
above last year’s average, while the imports at £146,834 are 
slightly below that average. 

This surely corresponds with “ H. W. W.’s” idea of im- 
provement.—Eps. E.R. 


The Unemployed, and * State Salary Required.” 


In your issues of 15th and 22nd ult. appeared letters 
from two correspondents on cognate subjects, and I should 
like to say a word regarding both the points raised. 

Regarding I.. Douglas Leonard’s complaint, I fear that 
not only Scottish and Irish firms have lost their business 
courtesy, but English firms also. At the close of last year 
I was, unfortunately, placed among the unemployed, and 
since then the experience he has had has been quite a 
common one with me. 

In one case, to which I must particularly refer, applications 
for a teaching appointment were to be sent to the President, 
Queen’s College, Galway. In sending my application, as I 
had occasion to enclose a printed pamphlet and some typed 
matter, which were in no way testimonials, T included a 
stamped addressed envelope for return. TI got no reply, and 
then sent a postcard demanding the return of my papers. 
This request met with the same discourtesy as my 
application. 

Such treatment meted out to the applicant for an office 
boy’s job would be a disgrace, but to treat gentlemen, who 


-have held important positions and are fit to hold them again, 
-in such a manner goes beyond the scope of the ordinary 
- dictionary to describe.’ 


“P.O. W.,” in your issue of 22nd, raises the question of 
salary. It has often seemed to me most unreasonable to be 


asked to state salary required when, in many cases, there is 
not a hint given of the duties which the successful applicant 
might have to perform. In very many cases I think that 
soch a clause is inserted in the advertisement notices 
thoughtlessly, and very often I pay no attention to that 
clause when replying. But I also fear that in some cases it 
is deliberately inserted, so as to draw that class of individual 
—present in every profession, but far too numerous in ours— 
who is ready to work for a mere pittance so long as he 
has the honour and glory (!) of a position (?) with 
So-and-So. 

Let advertisers boldly state what salary they intend to 
give, or else let them omit that clause altogether, and then 
the poor unfortunates who are working in “the big shop,” 
may please themselves as to spending or saving a penny 
stamp. 

Tan Gorach. 


Fatal Accidents in Mines. 


In your issue of March 22nd [I read a letter from 
“J. W. F.,” and I may say that at all large collieries a 
qualified mechanical engineer is not always employed. The 
writer of this letter has laid down many colliery electrical 
plants, and met many so-called mechanical engineers of so- 
and-so’s mines, who are nothing else but joiners and pick 
sharpeners, and who have to rely upon their foremen of 
various departments to carry on the work that they are 
unable to do. Men of this description are not qualified to 
deal with the details of a colliery electrical plant. The 
qualified mechanical engineers I have met, and some good 
men too, will in most cases not interfere with anything 
electrical, because at a large colliery the mechanical details 
find plenty of work and ample scope for their abilities. 

There is just as much need of a qualified electrical 
engineer ata large colliery as of a mechanical engineer ; some 
collieries I have been to employ both, and each is responsible 
to the manager, not the under manager, for his own class of 
work. The manager is the responsible person, and has a 
great number of variable worries to attend to, and a wise 
manager will see that he has a qualified electrical engineer 
who can draw up a scheme and specify for extensions to his 
own plant. It is a very good idea to employ a consulting 
engineer when a manager proposes to have electrical power 
first installed at his colliery, not having any electrical 
engineer of his own to advise him ; but, under the circum- 
stances, how is it that the mechanical engineer suddenly 
becomes competent to go into electrical details with the 
manager ? 

“J. W. FB.” does not say that sometimes a consulting 
engineer is employed to specify for a mechanical screening 
plant. When it is put down, the mechanical engineer 
is put in charge to look after the working, and I think 
he is just as much a shift engineer as the electrician. 
“J. W. F.” cannot have much idea of a, shift engineer’s 
duties at a power station. I may say that many 
shift engineers can give points to the so-called colliery 
mechanical engineers in the management and maintenance 
of engines, boilers, etc. Some of this apparatus that I 
have seen is simply nothing but a mass of scrap iron, and a 
disgrace to the colliery and the mechanical engineer who 
has it under his care, and the condition of the engines, &c., 
was not due to long service. 

My idea of the real cause of friction is that a good 
electrical engineer will not work under an engine-wright 
without complaint, or have a middle person between him 
and the manager. This is one great reason why colliery 
managers cannot always get good men to take charge of 
their electrical plant. Let the colliery manager have a good 
mechanical engineer and a good electrical engineer, each te 
be responsible to him only for each department, and the 
cause of friction will be removed. It will pay him, because 
the electrical machinery will be better looked after. I have 
been to two or three collieries lately, and find that the 
managers have adopted this method, and find a great benefit 
from doing so, the mechanical and electrical engineers 
working together without any friction whatever. 

Any mechanical engineer who cannot do all the theoretical 
and practical part of a colliery electrical engineer’s work is 
not a fit or proper person to advise a colliery manager in 
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electrical details ; so let the mechanical engineer stick to 
engines, boilers, &c., and the electrical engineer to his 
generators, cables, and: motors. 

In reply to “ A Victim's” letter, I cannot agree with him 
in saying that the colliery electrical engineer ought to be 
zesponsible to the owners. This system would not work at 
all ; the manager is the responsible person to the owners, 
and to the Government, and he has other valuable plant 
besides electrical machinery under his care. I consider 
him to be the proper person to take orders from. 

In conclusion, I may say that the safety of the mine is 
the first consideration, and the managers need good men 
to share and take a little bit of the responsibility off their 


shoulders. 
Pussy Cat. 


In your issue of March 22nd, “J. W. F.” is replying to 
* Victim’s” letter in a paragraph headed ** Fatal Accidents 
in Mines.” I think myself that “J. W. F.” does not 
really understand the position of some electricians at large 
collieries. I myself have no cause to complain of my present 
occupation. When any new plant is put down, my superior 
does not call in any “consulting engineer” to draw up a 
scheme, as we are capable of doing this ourselves, and it is 
yenerally cheaper and more satisfactory to the management. 
As my position is much different to that of a “shift engineer” 
{ had no other course but to reply to “J. W. F.”; at the 
same time, I know collieries where, instead of having good 
practical men to erect and look after their installations, they 
have men who have very little experience, and some- 
how they seem to get through. I consider these men 
incapable of holding the position of shift engineer, as 
“J. W. F.” supposes. What is wanted at a colliery where 
there is a large installation, is a man with a good mechanical 
and electrical training. I find, in looking round, that 
colliery managers are becoming more alive to this fact. 

S..S. W. 


No Royal Road. 


I should be :pleased if you would let me know in your 
“ Correspondence” column the best book on the localisation 
of faults in electric light and power mains, &c. I should 
like to get a book without pages of mathematics and long 
strings of brain-paralysing equations. 

Magneto. 

[The reply is, of course, Raphael’s work on the “ Localisa- 
tion of Faults in Electric Light Mains,” as we have already 
informed our correspondent by post. But we print this letter as 
a sample of many that we receive from readers, who, in similar 
vein, ask for books on such subjectsas induction motors without 
mathematics, Whatever do they expect to get? Do they 
ever try to buy a watch without works? There is nothing 
in the so-called “ brain-paralysing” equations which any 
man of ordinary ability cannot master with ease, provided 
that he is willing to learn—and without this knowledge it 
is quite absurd to hope to gain a sound knowledge of the 
subjects in question. We do not wish to disparage practical 
workshop knowledge, of course ; that can be easily acquired, 
given the opportunity, and is very valuable; but the man 
~~ has that alone is likely to stay in the workshop.—Eps. 


Reunion of the E.E.R.E. (Vols.) 


As a late member of the Corps of Electrical Engineers 
Volunteers, R.E., and also an active service member, I think 
it would be an excellent thing if some dinner or social could 
be arranged, in order that we might have an opportunity of 
meeting those with whom we served, once again ; but I am 
afraid your correspondent. forgets that it is six years since 
the second contingent went out, and it would be almost: 
impossible to gather any great number of us together, as we 
are scattered over the British Isles and abroad. For my 


part I would be very pleased to hear of a reunion being 


arranged. 
Volunteer. 


Permit me space to support the excellent suggestion of 
“Late A.S. Member.” It would indeed be a jolly evening 
could we again meet the “Old Boys” with whom we rubbed 
shoulders in South Africa, and although they are scattered 
throughout the world, there are probably in the home 
country sufficient to make such a gathering successful. I 
shall be happy to be of any assistance in furthering such a 
reunion. 


London, 8.W., Jarch 30th, 1907. 


J. Coxon. 


Central Station Supply Economics. 

Will you kindly afford me space to thank the various con- 
tributors to the discussion on the above paper, and to say 
that those who do not find any reply to their communica- 
tions in the current issues of the electrical journals, will find 
my full reply in the Journal of the Institution, provided 
that space can be there found for it. 

Should this be found impracticable owing to the numerous 
points raised by speakers and the consequent length of my 
reply, J shall hope, with your consent, to communicate my 
replies to your journal, and, possibly, to others. 

Contributors will kindly bear in mind that my partial 
reply, as communicated to the Press, has already undergone 
one stage of excision ; and in some cases—especially that of 
Mr. Bowden—lI feel that justice has not been done to the 


contributor, and in some to myself. 
A. M. Taylor. 
King’s Heath, Apri/ 1s/, 1907. 


Metallic Filament Lamps. 

Mr. Jas. Bastian’s letter rather gives one the impression 
that he criticised before he was ready. I cannot think that 
he really means that a relative increase takes place in carbon 
or metallic lamps. I have made a few millions of the. 
former and a small number of the latter, and must repeat 
that my experience is, that in the ordinary commercial 
electric lamp with a carbon or metallic filament the current 
decreases. ‘There may or may not be a difference in the 
percentage of decrease, it entirely depends on the tempera- 
ture at which they are incandesced, and even providing 
there was a difference in decrease of current, this does not 
alter the fact. They are in series as stated. 

I repeat that if a lamp can be produced that will last only 
500 hours and take a less number of watts per candle, say, 
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2-5 watts per candle, and I will go so far as to say that if it 
does not exceed 20 per cent. drop in candle-power, and will 
burn on a 100-volt circuit, better still on a 200-volt circuit, 
it is a lamp of commercial value. Evidently our opinion as 
to the meaning of “ commercial value ” is different. I con- 
sider that an article of improved economy, is of commercial 
value. 
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The lamp of tantalum and -carbon is an improvement on 
the carbon lamp ; 
it is of commercial value whether a profit has been made. by 
the maker or not, or whether it is on the market or not. 

Probably Mr.: Jas. Bastian is not aware that Messrs. 
Siemens, who are the makers of the Tantalum lamp, 
have quite recently taken out patents on the Continent 
and in this country for this same combination. I hold no 
brief for this company, but I do think that after their con- 
siderable experience they know what they are doing, and I 
should think because of iis commercial value to them 
and others versed in the question of lamps, it is not a 
wonderful experiment. 
~- If I am not occupying too much space, I would mention a 
few other features relating to metallic lamps in comparison 
with carbon, and a word in time to the contractors who have 
not the time or means of experimenting may save them some 
trouble, as I believe the following has not yet been 
published :— 

When “ fusing” circuits, do not cut the fuse wire too fine 
if using the said metallic filament lamps, for reasons stated 
below 

1. Carbon lamps. 

A cold or unlighted 


if such a lamp saves 10s. in energy, surely 


‘THE JOHANNESBURG ELECTRIC 
TRAMWAYS. 


CONSIDERABLE interest attaches to tramway matters in 
Johannesburg at the present time ; the first electric tramcars 
started running in Johannesburg on a section of line, little 
more than 14 miles in length, in February of last year, and 
as fresh track was completed, the service was extended, until 
at the end of the year practically the whole town and district 
was served. 

Before starting upon its own electrical scheme, the Council 
purchased the old horse tramways, which had a route length 
of about 12 miles. By adopting almost entirely different 
routes for electric traction, it was able to keep the horse 
service running until an equivalent electrical service was 
available. The last of. the horse tramways ceased working 
during August of last year. 

The total length of the electrically equipped routes (of 
which views are given herewith), is about 30 miles, 

built to the 4 ft. 
84 in. gauge, and 


carbon filament may 
have a resistance of 
hundreds of ohms. 
Take a 200-volt 
8-candle lamp ; its 
resistance is about 
2,000. ohms; this 
resistance prevents 
any undue rush of 
current, even if a 
number be switched: 
in together. 

2. A metallic 
lamp has anything 


ohms _ resistance 
cold ; now, if 200 
volts be switched on 
for an’ instant, a 
measurable current 
passes of 50 per cent. 
above the normal, 
and if finely fused, 
will blow the fuses, 
or, if an. ammeter 
is in circuit it may 
burn it up; thus 
considerable trouble 
and annoyance may 
be caused. 
Herewith | attach 
a curve of a carbon, 
osram and a tan- 


extensions are 
already authorised. 
The first contract 
for cars for the 
above routes com- 
prised 100 of the 
four-wheel. type, of 
which 60 have cross 
seats inside and out, 
and the remaining 
40 have the usual 
longitudinal seats 
inside and cross 
seats outside. 
‘Eighty out of -the 
100 cars have been 
fitted with top 
covers extending 
_ the whole length of 
the car; they are 
fitted with roller 
spring blinds at the 
sides as a protection 
against sun and 
rain, and end 
screens with doors 
and windows. 
Each car carries 24 
passengers inside, 
and 34 outside. 
The inside cross 
seats are of the 


talum filament, 


ordinary differences 
in their behaviour as regards resistance in Pd when 
under different pressures. 

It would be interesting to know what the life would be of- 
each type of lamp, if its full voltage was continually switched 
on and off, say, 20 to 40 times per minute. If any of your 
readers have experimented in this direction, the results would 
be of value. . It is very evident that a carbon lamp would 
last the longest under such conditions, and might still hold 
its own for flash advertisements and signalling purposes. 
Next would come the composite lamp, as mentioned in your 
columns a few weeks ago. 


London, N. 


F, Harrison. 


Australia.—The Australian Customs authorities have 
ately given a decision to the effect that ‘dry cell batteries for 
electric pocket lamps” are to be classified as ‘machinery and 
apparatus n.e.i electrical,” the duty being 124 per cent. ad 
valorem. 


JOHANNESBURG TRAMWAYS; VIEW IN THE MaRKET SQUARE. 


“Rattaa” type, 
whilst the top seats 
are of the usual 
garden pattern. 

With a view to ensuring ample power and minimising 
repairs on motors, each car has been fitted with two 35-H.P. 
motors, so that the maximum temperature rise in working is 
unusually low. The trucks are of the Brill type, and the 
wheels, which are 33 in. diameter, have specially thick 
steel tires. 

The braking arvaheometité consist of magnetic track 
brakes combined with wheel shoes, and are energised by the 
motors. A powerful band-brake operates on the same wheel 
shoes as the magnetic brake. This hand-brake is fitted 
with Peéacock’s multiplying gear, which takes up ‘the slack 
of the chain with a small motion of the lever, and applies 
the pressure on a reduced leverage, thus enabling the motor- 
man to apply the brakes with comparatively little effort. 
The cars are fitted with the now familiar trigger type life- 
guards and folding steps. 

Ten bogie cars have recently been shipped, which have 
longitudinal seats, top covers and electrical equipments 
similar in all res to those on the four-wheel cars. 
Each bogie car will carry 30 passengers inside and 44 outside. 
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These are intended for special traffic, such as occurs at 
race meetings and at lunch time, when the traffic demands 
are extremely heavy. 

Tn addition to the 110 passenger cars, five water-cars and 
three freight cars have been supplied. 

The water-cars are of the four-wheel type, and have 
1,800-gallon tanks, with electrically-driven air compressors 
giving sufficient pressure to spray the water 25 ft. on each 
side of the track. 

The water-cars and freight cars have electrical equip- 
ments identical with those on the passenger cars. 

Excepting the 
bodies of the freight 


The overhead equipment was also erected by Messrs. Dick, 
Kerr & Co. to Messrs. Mordey & Dawhbarn’s specification, 
the poles and pole fittings being supplied by Messrs. Black- 
well & Co. under a separate contract. - 


Commercial Attachés for German Consulates.— 
The British Empire Motor Trades Alliance, Ltd., informs us that in 
a report to the Washington Bureau of Manufacturers, Consul 
Henry H. Morgan, of Stuttgart, reports that the German 
Government is appointing trade experis to all of its 
important consulates. It is the duty of these com- 

mercial attaches to 
increase Germany’s 


cars (which were 
made by the - 
Gloucester Wagon 
Co.), the whole of 
the cars and equip- 
ments have been 
supplied by Messrs. 
Dick, Kerr & Co., 
and were manufac- 
tured by them— 
with the exception 
of the bogie trucks, 
which were made 
in America—to de- 
tail specifications 
prepared by Messrs. 
Mordey & Dawbarn, 
the consulting en- 
gineers to the 


foreign trade, and 
these experts of trade 
and commerce are 
always in direct com- 
munication with all 
the leading manufac- 
turing and exporting 
houses of the 
German Empire, and 
make frequent trips 
to Germany for the 
purpose of personal 
conference with them. 
It is reported that the 
results are satisfac- 
tory, and that many 
more of these com- 
mercial attaché3 will 
be appointed in the 
near future. Lately 
such attachés have 
been appointed to the 
German Consulates- 
General at Tokio, 


municipality of 
Johannesburg. 


Types of Underbridge and Subway Construction. 
Tue Car SHEpDs. 


Japan, and at Rio de 
Janeiro, Brazil. 


Types of suburban (sleeper construction and town roates 
VIEWS ON THE JOHANNESBURG TRAMWAYS. 
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PARLIAMENTARY. 


Payment of Interest out of Capital. 


PresumaBLy arising out of the discussion which took place on the 
North-East London Railway Bill before the Unopposed Bill Com- 
mittee, the Lord Chairman of Committees has given notice to 
move the amendment of Standing Order No. 128, as follows :~- 
‘128. A clause shall be inserted in every Railway Bill prohibiting 
the payment of any interest or dividend out of any capital which 
the company have been or may be authorised to raise, either by 
means of calls, or of any power of borrowing, to any shareholder 
on the amount of the calls made in respect of the shares held by 
him, except such interest on money advanced by any shareholder 
beyond the amount of the calls actually made as is in conformity 
withthe Companies Clauses Consolidation Act, 1845, or the Com- 
panies Clauses Consolidation (Scotland) Act, 1845, as the case may 
be; and except such interest (if any) as the Committee on the 
Bill may, according to the circumstances of the case, think fit to 
allow, subject always to the following conditions :— 

1. That the rate of interest allowed by the Committee do not in any case 
exceed 4 per centum per annum ; 

2. That interest be allowed to be paid in respect only of the time allowed by 
a _. for the completion of the railway, or such less time as the Committee 
think fit; : 

8. That payment of interest be not allowed to begin until the railway com- 
pany have deposited with the Board of Trade a statutory declaration by two of 
the directors and the secretary of the company to the effect that two-thirds at 
jeast of the share capital authorised by the Bill, in respect whereof interest 
may be paid, have been actually issued and accepted, and are held by share- 
holders, who, or whose executors, administrators, successors, or assigns, are 
legally liable for the same; 

i. That interest do not accrue in favour of any shareholder for any time 
during which any call on any of his shares is in arrear ; 

5. That the aggregate amount to be so paid for interest be estimated and 
stated in the Bill, and be not deemed capital within Standing Order 112. 

6. That notice of the company having power so to pay interest out of 
capital be given in every prospectus, advertisement, or other document of the 
company inviting subscriptions for shares, and in every certificate of 
shares; and : 

. 7, That the half-yearly accounts of the company do show the amount on 
which, and the rate at which, interest has been paid. 

And the company may be authorised by the Bill to pay interest 
accordingly, but not further or otherwise.” 


Radio-Telegraphic Convention Committee. 


At the resumed sitting of this Committee on Tuesday of last week, 
Col. J. F. Dantext, assistant director, Naval Intelligence Depart 
ment of the Admiralty, gave evidence. He gave it as the opinion 
of the Admiralty that the principle of intercommunication, as safe- 
guarded in the Convention, was certainly not disadvantageous to 
naval interests, and there were provisions which were decidedly 
advantageous. It was clear that neither the Marconi nor any other 
system could be forced upon the Colonies against their will, and if 
they elected to install a system, the owners of which were willing 
to accept the principle of intercommunication with other systems, 
they could not be prevented, still less was it possible to force any 
particular system on foreign nations. The Navy had a system of 
their own, and even if the Marconi Co. took up a hostile attitude 
it would not embarrass the Navy in any way. 
The Committee adjourned. 


Richmond (Surrey) Electricity Supply Bill. 


On Tuesday, March 26th, the Committee went through clauses, and 
accepted from Mr. Moon a clause to the effect that nothing in the 
Bill should confer powers upon the company to obtain a bulk supply 
outside the area of the Borough, nor to supply any power outside 
the district. The promoters were not to act as undertakers, and 
they were not to promote any Bills in Parliament without the 
consent of the Corporation. 


LEGAL. 


Bastian Co., Lrv. 


Mr. Justice Parker, on March 28rd, heard a petition for the 
reduction of capital of the above company. 

Mr. Cuirry, for the company, said it was incorporated in 1897 
under the name of the Penny-in-the-Slot Electric Supply Co., Itd., 
with a capital of £50,000 in £1 shares, the name having been 
changed two years later. The total number of shares issued was 
41,697, of which 2,011 were preference and 39,686 ordinary shares, 
and 35,400 had been issued as fully.paid up. The company had 
power to reduce under its articles, and in January last the neces- 
sary resolutions were passed for reduction, from £50,000 to 


" £20,335 10s. They did not touch the preference shares, and the 


lost capital was wiped off by cancelling 15s. on each of the 39,686 
ordinary shares, and reducing the nominal amount to 5s. They 
also propesed to sub-divide the unissued ordinary shares into 5s. 
shares, but, of course, that did not affect the reduction. 

His Lorpsutr sanctioned the petition. 


Tux petition of the Victorian Deep Leads, Ltd., and others for the 


winding up of the above company, came before Mr. Justice Parker. 


again on Tuesday last week, when Mr. Romar, K.C., said the parties 

had now definitely arranged matters, and asked leave to withdraw 

the petition, all parties consenting. te 
The petition was withdrawn accordingly. 


Leaver v. EpinpurcH Co., Lip. 


In the Court of Session at Edinburgh, on 23rd ult., the Lord 
Justice-Clerk and a jury heard evidence in the action in which 
Alfred Leaver, electrical tester, lately in the employment of Bruce 
Peebles & Co., Ltd., sued the Edinburgh Collieries Co., Ltd., 
Wallyford, Musselburgh, for £2,000 for personal injuries. From a 
report in the Edinburgh Evening News it appears that the pursuer 
went on November 15th, 1905, on the instructions of his employers, 
to test and report on the defenders’ electrical motors and 
machinery, and was directed by the defenders’ manager to accom- 
pany the defenders’ electrician and draughtsman to the machinery 
in the Carberry Pit to be tested. In travelling up an incline on a 
coal hutch he was crushed between the roof and the hutcb, and 
sustained injuries, by which he has been permanently paralysed. 
He maintained that he was not aware that he was incurring any 
danger, and that it was the fault of the defenders’ servants, in 
failing to conduct him in a safe and proper manner, that caused 
the accident. The defenders maintained that the pursuer was 
warned of the danger, and that, notwithstanding, he travelled up 
the incline in the hutch, and that the accident was due to his own 
fault. The pursner was brought into court on a stretcher, and 
placed in front of the jury. Medica] evidence was led as to the 
very serious nature of his injuries, and their permanent effect. On 
the conclusion of this evidence counsel asked leave to confer, and 
subsequently Mr. George Watt, K.C., intimated that he was pre- 
pared to take the responsibility of offering, on behalf of the 
defenders, £400 and expenses, although the defenders denied 
liability. Mr. Orr, K.C., for the pursuer, agreed to accept that 
sum, and the Judge thereupon discharged the jury. 


NEW ELECTRICAL DEVICES, FITTINGS. 
AND PLANT. 


Non-Arcing Lightning Arrester. 


Referring to the letter from Mr. Tilney in our last issue, in 
which he states that a disc arrester constructed for 5,000 volts a.c. 
will sustain a 500-volt p.c. arc, Messrs. Wattineton & Co., of 
Moorgate Station Chambers, E.C., inform us that they claim 
for the Shaw Non-Arcing Lightning Arrester that it will 
not sustain an arc, either a.c. or b.c, provided that the 
voltage does not exceed that for which the arrester is constructed. 
It will allow a lightning discharge to pass freely to earth, but will 


SuHaw LIGHTNING ARRESTER. 


not allow tbe line current to follow. The arrester consists of rings 
made of a special non-arcing compound, with mica discs between 
successive rings, the whole being mounted on a glass tube and 
supported by two terminals. The accompanying illustration shows 
the 2,500-volt switchboard type, the overall length being 5? in. 
"These arresters are manufactured by the Lord Electric Co., of 
Boston, .U.S.A., for whom Messrs. Watlington are the sole 


Huropean agents. 
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Fuse Board for Cotton Mills. 


The illustration below shows a double-door type of board, which has 
been introduced for use in situations where there is great fire risk, 
owing to inflammable matter floating about in the atmosphere, such 
as in certain classes of cotton mills. The danger lies in the fact 
that with the ordinary type of distribution board, where the 
switches and fuses are enclosed under one cover, a fuse may blow, 


owing to a faulty circnit, and, on replacing and switching on, will 
possibly blow again, thus igniting the inflammable matter surround- 
ing the board. If the fuses can be covered in before switching on, 
this danger is obviated. If desired, one door only can be provided, 
and the switches can be left uncovered. Prices and particulars can be 
obtained on application to Conpvits, Lrp., Garrison 
Lane, Birmingham. 


BUSINESS NOTES. 


New Warehouse.—The new warehouse which Messrs. 
Witttam McGerocu & Co., Lrp., have built at Glasgow to meet 
their growing trade, was formally opened on Thursday last week, 
when a party of Press representatives inspected the building. The 
firm has been in existence for a period of 70 years, and for over a 
quarter of a century engaged in the electrical trade. Originally 
a hardware business, the firm, when electricity supply became 
practicable, embarked on the new industry, acquiring the 
“ Warwick ” works at Birmingham to meet the prospective demand. 
They were one of the original makers of lampholders under licence 
from Messrs. Edison & Swan. The firm’s manufactures have increased 
till now they make all classes of electrical goods, from large switch- 
boards for power work to the smallest accessories. The firm, more- 
over, has made a feature of shop fittings, and in addition has 
supplied within recent years fittings for most of the well- 
known liners and Atlantic greyhounds. Messrs. McGeoch 
also manufacture all patterns and types of Admiralty 
material for lighting and bell circuits; and have made 
clectric light fittings for many important public buildings. 
A site for the new warehouse was acquired in West Campbell 
Street, adjacent to the Central Railway station, and on it has been 
erected one of the best equipped places of business in Scotland. 
The building, which occupies a commanding position, is of red 
sandstone, six storeys high, with a basement. The ground 
floor, which is very spacious and high, is devoted to the firm’s 
many ironmongery departments. On the first floor are the 
executive offices and counting house. The second floor is occupied 
by the house furnishing department, and the third floor by elec- 


trical goods. The fourth floor contains ships’ “brass” furnishings © 


and outfits. The building is fireproof throughout, and contains an 
extensive system of secret intercommunication telephones and a 
private exchange, into which six exchange lines come, apart from 
the many extension lines to the departments. Show rooms are 
situated on every floor, and every modern device for time and 
labour sa have been introduced. Atalunch which took place 
previous to the inspection of the building, Mr. McGeoch, the head 
of the firm, who presided, made some interesting remarks. He 
said that the founder of the firm died-10 years ago. The speaker’s 
father (Mr. William McGeoch, sen.) had been associated with it 
for 50 years. As an instance of how the firm had developed, he 
stated that when they opened the Birmingham works, they 
—- 80 men, now more than 300 men are kept constantly at 
work. 


The Cordingley Motor Show.—To-morrow, Saturday, 
6th inst., at the Agricultural Hall, London, Cordizgley’s Motor-Car 
Show and the Aero Club Display will be opened. With its 400 
exhibitors—the largest number yet found in connection with a 
motor exhibition in this country—the display will have an inter- 
national character. British exhibits will be prominent, not only 
in the pleasure car section, but also in that devoted to heavy vans 
and public service vehicles. In the Aero section, which is under 
the auspices of the Aero Club, models for the large prizes offered to 
inv will be on view. The exhibition will remain open till 

e 1 
Club will hold a fashionable reunion. 


and on Wednésday, the 10th, the Ladiés’ Automobile 


Bankruptcy Proceedings.,—T. E. Raymonp Puriures. 
—A public examination in bankruptcy was made into the affairs of 
T. E. Raymond Phillips, electrician and eral engineer, at 
Liverpool Bankruptcy Court, on March 25th. Debtor’s statement 
of assets showed liabilities at £304, and assets 16s. In reply to the 
Official Receiver, debtor said he had been brought'up to the electric 
and general engineering business. In 1902 he entered irto a 
partnership in London, which only lasted 12 months. Then he 
continued in business alone for about two years, and in that period 
—in 1903—he invented a system of railway signalling. A syndi- 
cate was next year formed, to which debtor sold his patents, but 
the syndicate afterwards went into liquidation. Debtor, in 1905, 
formed a company under the name of “The Raymond Phillips 
Electric Railway and Tramway Equipment Oo., Ltd.,” which went 
into liquidation in 1906, but prior to that he left London, and came 
to Liverpool, where he had since been employed as an engineer. 
One of the patents which he had sold to the last-named company 
was a mechanical ear devised to overcome the breakage of trolley 
wires causéd by their rigidity. His patent was to allow for com- 
pensation in the “ag” of the wires. At present the patents were 
held by a patents agent, who claimed a lien on them, and debtor 
did not quite understand how he stood in the matter. The Official 
Receiver said that funds had been provided for the payment of a 
composition of 7s. 6d. in the £, and he had no objection to the 
examination being closed. Accordingly the examination was 
completed. 

Re GeorcE electrical engineer, &c, 89, Long Acre, 
W.C., trading as H. Collier & Co.—The public examination was 
held last week, before Mr. Registrar Gifford, at the London Bank- 
ruptcy Court, of this debtor, who filed his own petition on February 
llth. The statement of affairs showed -total liabilities £875 
(unsecured £641) and net assets valued at £131, after deducting 
£84 for the preferential claims. Questioned by Mr. W. P. Bowyer, 
Assistant Receiver, the debtor stated that for many years prior to 
September, 1902, he was in employment. Farther, in September, 
1901, he commenced business on his own account at the above 
address, where he had since traded, using the style of H. Collier 
and Co. to prevent his employers from knowing that he was, so to 
speak, in competition with them. Witness attributed his insolv- 
ency to his net profits having, owing to bad trade, being insufficient 
to meet his household and personal expenditure, which had been 
increased through his ill-health; also to bad debts, depreciation in 
the value of his stock-ia-trade, and to loss in connection with flats 
at 80, Long Acre, in which he at one time resided and which he 
afterwards sub-let. The examination was ordered to be concluded, 
Appended is a list of the principal creditors :— 


UNSECURED. 


Accessories Manufacturing Co., Well Street, W. 
hapman, J., Drury Lane, W.C. .. “e ee = 
Evered & Co., Ltd., Drury Lane, W.C. .. aa is 
Falk, Stadelmann & Co., Farringdon Road, E.C. .. 
General Electric Co., 11, Queen Victoria Street, F.C. © . 
Phiel, Stedall & Co., Broad Street, Bloomsbury ree 
Stagg & Mantle, Leicester Square, W. . ae 
Metallic Seamless Tube Co., Birmingham... 
Waring, Crisp & Duke, Wardour Street, W. .. 
Veritys, Ltd., King Street, Covent Garden 


Partty SEcURID. 
Lawton, F., Long Acre, W.C. as 
; (Security valued at £150.) 
Prudential Assurance Co., Holborn ee o 
PREFERENTIAL. 
Rates and Taxes a és 26 
R. Foster and W. Baker (Robert Foster & Co., and the Neleon 
Electrical Engineering Co., Stott Street, Nelson, plumbers, 
merchants and electrical engineers).—Supplemental dividend 1s. 33d. 
in the £, payable April 9th. Official Receiver, 14, Chapel Street, 
Preston. 


Dissolutions and Liquidations——Tue 
Carson Co., Lrp.—This company is winding up 
voluntarily, with Mr. J. 8S. Wynne, 6, Coedyfelin Road, Brymbo, 
near Wrexham, as liquidator. 

Tum Orro Exxorrican Manuracturnine Co., Ltp.—This com- 
pany is winding up voluntarily, with Mr. J. W. Beevor, Cooper 
Street, Manchester, as liquidator. 

Szvern Exeorric Lavnog Co., Ltp.—This company is winding 
up voluntarily, with Mr. W. F. Whittaker, 136, Wellington Road, 
Dudley, as liquidator. 

Crry anp Exrorrio Co. (1903), Lrp.— 
A meeting is to held at 11, Ironmonger Lane, E.C., on April 30th, 
to hear an account of the winding up from. the l:quidator, 
Mr. W. B. Peat. 

Under a compulsory winding-up order recently made against 
McPaatt & Sureson’s Dry Patents Co., Lrp., the statutory 
meetings of the creditors and shareholders were held on March 20th 
at Carey Street. The accounts showed liabilities £28,760, against 
assets valued at £9,218, but a total deficiency of £435,523. .25 
regards contributories. Resolutions were passed for Mr. J. W. 
Close, of Leeds, to act as liquidator, assisted by a committee of 
inspection. : 

Tum Exxectrio Traction Co., Lrp.—A meeting will be held at 
11, Ironmonger Lane, E.C., on May 7th, to hear an account of the 
winding up from the liquidator (Mr. W. B. Peat). 

Moorzs, Martin & Co., electrical and gas engineers and factors, 
35-37, Blackfriars: Street, Manchester.—Messrs. James Moores and 
William Martin have dissolved partnership. Debts will be attended 
to by Mr. Martin, who will continue the business, . 
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Book Notices.— Zhe Railway and Commercial Gazetteer. 
London: McCorquodale & Co., Ltd. 10s. 6d. This is the sixteenth 
edition of this work, the contents of which (compiled from official 
sources) include the names, arranged alphabetically, of every town, 
village and hamlet in Great Britain, the distance of each from 
London, the through rate, routes, population according to the last 
census, nearest railway station, also postal and other necessary infor- 
mation useful in railway, carrying and mercantile offices. To firms 
engaged in the dispatch of goods to different parts of the country, 
end also to travellers, the usefulness of the publication should be 
obvious. 

“Die Telegraphie ohne Draht.” By A. Righi and B. Dessau. 
Brunswick: F, Vieweg & Sohn. 1907. Price M. 15. 

“Annual Report of the U.S. Commissioner of Patents for the 
Year 1905.” Washington, U S.A.: The Goverament Printing Office. 
1906. 

'“ Electricity in Mining.” By Sydney F. Walker. London: Harper 
and Bros. 1907. Price 9s. net. 

“Third Annual Report (1905-6) of the University of Leeds.” 
Leeds: The University. 

“Board of Education: Report for the Year 1905 on the Victoria 
and Albert Museum, the Royal Museum, the Royal Oslleges of 
Science and of Art, the Geological Survey and Museum and on the 
Work of the Solar Physics Committee.” London: Wyman & Sons, 


Ltd. 1907. 1s. 

“Science Abstracts.” Sections A and B. Vol. 10., No. 111. 
March, 1907. London: E. & F. N. Spon, Ltd. 1s. 6d. net each 
section. 


“ Fortschritte der Elektrotechnik.” Edited by Dr. K. Strecker. 
Vol. 20, Part 2. 1906. Berlin: Julius Springer. 

“The National Physical Laboratory—Report for the Year 1906.” 
Teddington: The Laboratory. 

_“The National Physical Laboratory—Collected Researches.” 
Vol. II. Teddington: The Laboratory. 

Garcke’s Manual of Electrical Undertakings 1907. Vol. XI. 
Electrical Press, Ltd., 37 and 38, Strand, W.C. 15s. net.—Like 
every other electrical man who has got into the way of making use 
of this excellent compendium as a work of reference, we always 
welcome the arrival of a new edition. One cannot help singing its 
praises, for it is the only thing of its kind published. Other publi- 
cations there are that fully meet the needs of the man who wants a 
directory to the electrical trades, but since Vesey Brown was 
seduced into the arms of Garcke and threw his:lot into the Manual 
pot, the eleetrical trades have only had available one work in which 
they could find full financial and engineering information con- 
cerning the electrical undertakings of this country and the British 
Colonies. The only fault we have to find is that the book is 
becoming so bulky as to be almost unwieldy for frequent reference, 
but that could only be remedied by taking away from its general 
usefulness or else by dropping advertisements. As the industry 
grows so rapidly from year to year, efforts at compression are made 
by the compilers, and we understand that special care has been 
exercised in this connection this year, although none of the old 
features have been omitted. Last year an important new section 
was introduced dealing with Colonial electrical undertakings. In 
the present volume this section, in common with all the other in- 
formation in the ‘“‘Manual,” has been thoroughly revised and 
brought up to date. The new volume is divided up as follows:— 
(1) Electric Lighting, Power and Traction; (2) Telegraph and 
Telephone; (3) Manufacturing and Miscellaneous; (4) Colonial 
and British Possessions; (5) Directory of Officials; and (6) List 
of other Electrical Companies registered since 1856. The new 
features include maps of value at the present moment. The first 
is 13 in. square, and depicts (in two colours) the electric railways of 
London. The second map shows the areas of authorised electric 
supply undertakings in and around Greater London. This is 18 in. 
wide by 154 in. deep. It shows the areas supplied by all the 
authorised distributors, the boundary of the County of London, the 
generating stations of authorised distributors and traction generating 
stations, the London County Council’s proposed area of supply (with 
the proposed stations) and the London Supply Companies’ proposed 
area of supply. In regard to supply undertakings, it is stated that 
the number of companies has increased during the year from 187 
to 206, the total capital showing an increase of some £10,000,000, 
from £31,870,000 to £41,082,000. The number of municipalities 
supplying electricity has likewise increased from 254 to 268, while 
the authorised loans have gone up from nearly £35,720,000 to over 
£37,470,000. Asa guide to the general development of electricity 
supply is, perhaps, found in the increased number of units sold by 
ee public and private undertakings, the following figures may be 
cited :— 


Total number of Total number of 
Volume undertakings. units sold. 
1904 344,512,636 
1905 380 448,078,057 
1906 405 533,594,315 


The statistics relating to: electric traction companies show that 
the total capital involved has risen from £92,860,550 to £118,049,455. 
The’ municipalities, on the other hand, do not show such. sub- 
stantial progress, the capital in these concerns only having risen 
from £31,147,824 last year to £35,965,920 in the present volume. 
The other features of this book of 2,000 pages and 60 maps, &c., are 
already familiar to our readers. - 

“The Physical Review.” Vol. XXIV, No. 3, March, 1907. 
Lancaster, Pa., New York and London: The Macmillan Co. 

“Bulletin of the Bureau of Standards.” Vol. 2, No. 3, Decem- 
=. 1906. Washington, U.8.A.: Department of Commerce and- 

our. 


Catalogues and Lists,—Tue Gernerat ELxcrric 
Co., Lrp., London, E.C.—New catalogue (P section) just issued 
containing illustrated descriptions of their “Witton” continuous 
and alternating-current motor-starting switches, reversible con- 
trollers, oil controllers, resistances, also suitable diagrams of 
connections. Tabulated information concerning prices is given. 

Messrs. W. H. Barney & Co., Lrp., Albion Works, Salford.— 
Circular No. 207, briefly describing and showing their perpetual- 
motion tide recorder, their patent bell-tolling machine, and Koster’s 
high speed air compressor. Circular No. 307 gives a full account, 
with a number of line diagrams, of their “‘ Rolvalve” express pump, 
indicating at the same’time the chief points about the “ Guter- 
muth” patent pump valves which are fitted to these pumps. 

Messrs. SNowpon Sons & Co., Ltp., Balfour House, London, 
E.C.—New 16 pp. illustrated list relating to the Snowdon luminous 
indicators for use in steamships, yachts, hotels, private buildings, 
&c. A description of the system is given, with some information as 
to prices of the boards and parts. It is claimed that these 
luminous indicators possess many advantages over the ordinary 
magnetic indicators, and that they are specially useful in hotels 
where they effect a considerable saving of wire and labour, and 
thus enable contractors to present lower tenders. They are also 

+ recommended for use on board ship, as they have no moving parts, 
and are not influenced by the pitching and rolling of the vessel. 

The British THomson-Hovuston Co., Lrp., Ragby.—Brochure 
describing the results of a contest with another maker of incan- 
descent lamps, to decide whether the terms of a specification could 
possibly be complied with. The B.T.-H. Co. agreed to guarantee 
a useful life of 475 hours for a 240-volt 16-c.P. 60°8-watt lamp, 
whereas its rival was willing to guarantee 775 hours, at 3:9 watts 
per candle. The National Physical Laboratory carried out tests on 
nine lamps of each make (three each of 16, 25 and 32 c.P.), with the 
results shown in the brochure. The greater uniformity of the 
B.T.-H. Edison lamps in rating and power consumption was clearly 
shown in the life tests; their superiority was most markedly demon- 
strated, their guarantees being fulfilled, while not one of the rival 
set lived even for one-half the guaranteed period, The first cost 
and actual cost of the two lamps are also discussed. 

Stoan Exectricat Co., Lrp., London, E.C.—Pamphlet (four 
pages) relating to the various qualities of Conradty’s carbon 
brushes. 

Messrs. & Co., Parson’s Green, Fulham.—Catalogue 
stating reduced prices, together with illustrated descriptions of the 
onee patent telescopic trestles, fire ladders and escapes, and canvas 

ose. 

STERLING TELEPHONE AND Execrric Co., 200, Upper Thames 
Street, E.C.—Several leaflets. One gives illustrations of Berliner's 
“Era” automatic intercommunication telephone; another of 
““Twencen” household telephones; and a third notifies a number 
of revisions in list prices of various items in the firm’s catalogue. 

Messrs. Mavor & Coutson, Glasgow.—The firm’s date-card for 
April gives an illustration of a ‘“ Pick-Quick” three-phase coal- 
cutter on skids, and data relating to a year’s working. 


Trade Announcements.—Messrs. Tuomas Scorr 
AND Co., Lrp., contracting engineers, London Wall Buildings, 
have moved to larger and more commodious premises at’ Martin’s 
Chambers, 28, Martin’s Lane, Cannon Street, B.C. 

We are asked to say that the agency for FRANKLIN’s VENTILATED 
FRAME AND CovER having now terminated, all inquiries should be 
forwarded direct to the patentee, Wm. IF. Franklin, 28, Church 
Street, Chelsea, S.W. 

Tue British WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., Lrp., Trafford Park, Manchester, announce that they are now 
in a position to supply electrical accessories of almost every des- 
cription, An abridged list has been issued, which is sufficiently 
comprehensive to meet the requirements of those interested in open- 
ing up trade accounts, and an illustrated catalogue, fully detailed, 
is in hand for publication. We understand that the special features 
contained in this list are those relating to lines specially suitable 
for installation in factories, collieries, railways, breweries, dye- 
works, laundries, etc.; such as iron-clad switches and cut-outs, 
hand lamps with wire guards, water-tight switches of all descrip- 
cooks water-tight fittings, pendant or bracket fittings, and oyster 

ttings. 

Mz. Carter, late of the telephone department of the Electric 
and Ordnance Accessories Co., Ltd., has commenced business at 17, 
ee Street, Birmingham, as the British Telephone Sup- 
ply Co. 

Mr. A. R. Greacson has commenced business as the Electric 
Advertising and Novelty Co., at 78, High Street, Birmingham. As 
the name indicates, a speciality will be made of advertising 
devices. 

Tur Exsctricat Co., Lrp., have opened a London branch at 
121-125, Charing Cross Road, W.C., under the management of Mr. 
E. Sabersky. The district controlled by this branch will cover the 
counties: Bedfordshire, Yorkshire, Buckinghamshire, Essex, Hamp- 
shire, Hertfordshire, Kent, Middlesex, Surrey, Sussex, the Isle of 
Wight and Wiltshire. 

Messrs. Ropinson & Jonzs, Sun Buildings, Collingwood Street, 
Newcastle-on-Tyne, have been appointed sole representatives for 
the North of England for the following firms:—Brush Electrical 
Engineering Co., Ltd., Reason Manufacturing Co., Ltd., Union 
Cable Co., Ltd., and the Lithic Fireproof Flooring Co. 


German Atlantic Cable Co.—We learn that the 
council and directors of this company have paid a bonus equivalent 
to-one month’s salary to the whole of their staff at home and 
abroad. 
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Variable Candle-Power Lamps.—We are informed 
by the VartaBLe Execrric Lampe AcEnoy, of 12, Stockwell Road, 
S.W., that their lamps, which have been described in the Exxc- 
TRICAL REVIEW, are now made for pressures up to 250 volts to give 
16-5-21, 16-8-24, or 16-24-1834 o.p.; and for 110 volts, 25-5-30 c.P. 
They can be had of any manufacturer’s make, as specified. 


Electric Lifts,—Messrs. Sprowson & Co., 
of Newton Heath, Manchester, have received instructions from the 
Great Central Railway Co., to supply and fix three electric lifts at 
Guide Bridge railway station, each to carry a load of 30 cwt., for 
passenger and goods traffic; al:o from the Co-operative Wholesale 
Society to fix three electric goods lifts to carry loads of 14 tons 
and 1 ton. Each of the above are repeat orders. 


The Copper Market.—Sir P. Albert Muntz, M.-P., 
presiding at the annual meeting of Muntz’s Metal Co., at Birming- 
ham, spoke of the difficulty of carrying on successful business last 
year in consequence of the extraordinary condition of the copper 
market. Owing to the advance in the value of copper, he said, 
many houses which in the past had consumed large quantities of 
material containing copper, had restricted their consumption to the 
lowest possible limits. The directors proposed with the amount at 
their disposal (£15,095) to wipe off the debit balance brought 
forward from last year, of £7,316, and to pay the whole of the out- 
standing preference dividends—viz , for the last half-year of 1905 
and for the year 1906, carrying forward a balance of £1,003 to the 
next account. In reply to a question, the chairman said the stock 
of copper had been valued at the usual price of £44 per ton, which 
was about a third of its present value. Its value that day was £112; 
three days previously it was £117, and it might go up again. This 
was due to manipulation on the American market. They had 
reduced the stock of copper to a certain extent, and having regard 
to the present value they thought it unwise to retain a large stock. 


Battery Manufacture in Germany.—The consolida- 
tions which have taken place in the production of accumulators in 
Germany in recent years, have left this branch very largely in the 
hands of the Berlin-Hagen Accumulator Works Co. and the Boese 
Accumulator Works, the remaining firms being few in number, and 
mostly of comparatively small dimensions. A noteworthy altera- 
tion in the position of one of the latter class has just taken place 
in regard to the Witten Accumulator Works Co., of Witten, which 
has decided to increase its share capital from £25,000 to £50,C00 
for the purpose of development work, and in connection with the 
withdrawal by agreement of three of the managers of the under- 
taking. These gentlemen have taken over the management of a 
new enterprise, which has been formed with a capital of £50,000, 
for the manufacture of accumulators at the Steinhauser Hutte in 
the former workshops of the Schulz Accumulator Works. 


The End of the Kummer Bankruptcy.—The last 
stage in connection with the failure of the Elektricitatswerke 
vorm Kummer, which was the forerunner of several other col- 
lapses in the German electrical engineering industry some years 
ago, is now on the point of being reached. This Dresden company 
became bankrupt in June, 1901, and the liabilities to creditors 
amounted to, approximately, £750,000. At a meeting of the 
creditors, held recently at Dresden, Dr. Mittasch, the liquidator, 
presented a report, stating that the winding up has so far pro- 
gressed that the distribution of a final dividend of from ? to 1 per 
cent., may be expected in a short time. This payment will make 
a total distribution of from 27} to 274 per cent. The sum of 
£10,750 still remaining as assets will be subject to a deduction of 
£2,500 for the remuneration of the liquidator, apart from £3,750 
already paid for this service, and to the appropriation of £1,200 for 
the benefit of the committee of creditors. ‘The company’s estate 
included a land site in Austria, but the liquidation of this property 
under other auspices in Austria has resulted in a deficit of a large 
sum which, in the opinion of the Dresden liquidator, it will scarcely 
be possible to reckon upon being refunded from the debtor’s estate. 


Stirling Boiler Contracts.—The following orders have 
lately been received by the Co., Lrp. :— 

Two boilers, superheaters, and chain grate stokers for the U.D.C. of Hands- 
worth. (Repeat order.) 
_, lwo boilers, superheaters, and chain grate stokers for Sheffield Corporation 
Tramways. (Third repeatorder.) 

One boiler, superheater, and chain grate stoker for the Copenhagen Electric 
Tramway Co, 

Directory of Industries in the N.E. Railway Area, 
~ Mr. H. D, Dryden, the commercial agent of the North-Eastern 
Railway, who is energetically keeping the industrial advantages 
and claims of the north-eastern area before manufacturers 
whose works are at present located in other parts of the 
country, has sent us a copy of a directory which his department 
has issued. It isa book of some 416 pages, wherein appear a full 
list of wholesale importers and exporters whose works are situated 
on the N.E. Railway system, and it is issued in consonance with the 
policy of the company which aims at attracting new industries to 
its territory. One way in which it is hoped to achieve this result is 
by endeavouring to augment the trade and prosperity of the manu- 
facturers along the North-Eastern Railway system. The directory 
presents in handy form the names and addresses of manufacturers, 
&e., handling any specific product, and it is also classified under 

town” headings which should be useful to both buyers and 
sellers. It is probable that comparatively few people realise the 
diversity of manufactures carried on in north-east England ; the 
book contains upwards of 600 trade headings. , The publishers are 
Messrs. Culrose & Sproston, Ltd., Wellington Press, Saville ‘Street, 
Leeds, of whom copies can be obtained, price 1s., post paid 1s. 3d. 


No Connection.—Tue Ajax Execrricai ENGINEER- 
1nG Co., of High Road, Ilford, write that some misapprehension 
has arisen in the trade owing to a firmin a London suburb having 
adopted a name identical with theirown. They wish to state that 
they have been established in the Ilford neighbourhood for some 
seven years, and have no connection whatever with any firm in any 
other part of London or suburbs. 


LIGHTING and POWER NOTES. 


Bexley.—A L.G.B. inquiry was held on March 27th 
into the application of the U.D.C. for a loan of £4,617 for E.L. 
purposes. Of this, £2,949 was for excess expenditure in respect of 
mains extensions. 


Bantry.—The U.D.C. some time ago decided to go in 
for an E.L. scheme for the town. It has been suggested that, 
—_— the Council financing thé scheme, a company should be 
ormed. 


Bristol.—The L.G.B. has consented to the borrowing of 
£104,098 for additions to the works at Temple Back and Avonbank, 
and extensions of the system. The amount first applied for was 
£103,554, which was subsequently increased to £106,968. 


Continental company has just 
been formed in Barcelona with the title La Sociedad Hidro- 
Electrica del Ebro «i Cataluna, to put down a plant to utilise the 
water-power of the River Ebro in the generation of electrical 
energy, and to distribute the same fcr lighting and power purposes 
to the town of Rens and other places in the district. 


Coventry.—The Corporation is applying for powers for 
an extension of its electric lighting area, also sundry provisions 
relating to charges for special supply, loans, &c. 


Derby.—The T.C. has applied to the L.G.B. for a loan 
of £6,350 for mains, services, motors, transformers, meters and 
street lighting. 


Egremont.—The B. of T. has informed the U.D.C. 
that, after careful consideration, it has been decided to forthwith 
revoke the E.L. Order of 1900. 


Exeter—The L.G.B. has sanctioned the following 
loans :—£6,858 excess expenditure on mains, services, transformers 
and meters ; £4,217 for mains and services; £960 for transformers 
and switchgear ; and £865 for meters. 


Gravesend.—The T.C. has decided to apply to the 
L.G.B. fora loan of £9,500 for E.L. purposes as follows :— Mains, 
£4,000; battery, boosters and switchboard, £3,500; sub-station at 
Northfleet, £1,000; cost of Northfleet order, &c., £900. 


Halifax.—The T.C. has decided to erect an overhead 
service (160 yds.) on steel poles to supply Messrs. Jaggers’ quarries 
and Messrs. 8. Smith & Co.'s saw shed at Swales Moor. 

The Electricity Committee has agreed to support a deputation to 
the President of the L.G.B. with regard to extensions of time being 
allowed for the repayment of loans for electricity purposes, é&c. 


Isleworth.—At a L.G.B. inquiry last week into an 
application by the U.D.C. to borrow £4,500 for-E.L. purposes, 
severe opposition to the proposal was put forward. It is proposed 
to expend £2,600 of the sum asked for on extending the mains to 
the workhouse. Several members of the Council, who were only 
clected on the previous day, objected to the loan being applied for 
at all, because the personnel of the Council was totally different, 
and the members did not hold the same views as their predecessors. 


Kingston-on-Thames.—The T.C.*has decided to give 
private consumers the option of a flat rate price of 5d. per unit, 
instead of 7d. and 3d., on the demand indicator system. 


Lancashire. — Following the example of the Acme 
and Kearsley Spinning Mills at Pendlebury and Farnworth, both 
of which are worked by electricity, the new Falcon Spinning Mill 
being built at Bolton is to be electrically-driven. The mill will 
contain 90,000 spindles. 


London.—Strpney.—At its last meeting, the Council 
in Committee considered a report by the E.L. Committee upon 
the question of the provision of plant for the increasing supply. In 
connection therewith, a tender of Messrs. Babcock & Wilcox, at 
£3,530, for a marine boiler, was submitted. Last year the Com- 
mittee emphasised the fact that it would have to consider the 
question of taking steps to erect a second station, or of taking 
a supply in bulk. A recommendation of the Committee that 
a tender from Messrs. Babcock & Wilcox for the supply of two 
boilers, similar to the type now installed, be accepted, was 
afterwards withdrawn, no reason being offered for that decision. 

Upon .it being stated that the electrical engineer would 
prepare a scheme, an alderman asked a question about the 
Council’s expert. It was explained that Mr. A. Wright’s period of 
service expires early in April, and there is no proposal to continue 
his services. The E.L. Committee stated that it was not prepared 
to discuss details, nor would it be desirable in the interests of the 
borough to do so, 
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L.C.C. Exmcrric Suppry At a meeting of the 
County Council on March 26th, a question was raised as to the 
position of the Council’s Electric Supply Bill. In reply, the 
Hon. W. R. W. Peel stated that he could not give any definite 
information. The subject was very controversial, and was being 
carefully considered. The second reading of the Bill had been 
postponed until April 26th. 

Crry.—From the daily press we learn that the City of London 
Electric Lighting Co. has submitted proposals to the Corporation 
to light experimentally a portion of Farringdon Street and 
Holborn Viaduct in three different styles, and at a considerable 
reduction on the present charge of £26 per lamp per year. The 
Charing Cross, West End, and City Electricity Supply Co. has 
been asked by the Corporation to submit similar proposals for 
demonstrating the most recent method of street lighting by 
electricity. 

HammergsmitrH.—A sum of £3,000 is to be transferred from the 
electricity accounts in relief of the rates. 

FuLHam.—A notice has been given by the L.C.C. that it proposes, 
subject to the approval of the B. of T., to prescribe certain rules 
and a scale of fees in connection with the testing. by the Council of 
electricity meters, in place of the rules and scale of fees at present 
in force. The various London supply companies have lodged an 
objection with the B. of T. against Clauses 5, 8 and 9 of the pro- 
posed rules, and also against the scale of fees, and suggest that 
the B. of T. should postpone its approval of the same until the 
Department is in possession of the report of the Engineering 
Standards Committee, which is at present drawing up a specifica- 
tion for electricity meters. The Electricity Committee of Fulham 
has considered this matter, and decided that a similar objection be 
made to the Board of Trade. 


Newark.—The U.D.C. has sealed an agreement with the 
Mutual Electricity Supply Co. for the establishment of electricity 
works in the town. 


Newcastle.—The Corporation has decided to erect two 
electric cranes on the ()uayside, one of 5 tons capacity and one of 
30 cwt.; these are to be used for rapidly moving cargo from or 
to the wharf. Several other cranes are to be installed to 
complete the scheme. 


Rutherglen.—The Glasgow. T.C. has decided to oppose 
the Rutherglen Electric Supply Order, 1907, which seeks to con- 
firm an agreement between the Clyde Valley Electrical Power Co. 
and the burgh. 


Smethwick.—Under the agreement made by the T.C. 
for the transfer of the E.L. order to the Birmingham and Midland 
Tramways Oo., the latter will pay the Council £724. The transfer 
is for 35 years from August 12th, 1902. After that period the 
Council has the option of the re-transfer of the order each seven 
years. 


Stalybridge.—At the adjourned L.G.B. inquiry into an 
application to borrow further moneys for electrical purposes, Mr. 
Hooper called upon Mr. Gibbings, the original engineer to the 
board, to explain how the excess expenditure of £11,000 had been 
incurred. The estimated cost of the scheme (tramways and elec- 
tricity supply) as first drawn up was £287,100 with a power plant of 
3,200 Kw., generating at 6,000 volts. The cost of the present scheme 
is £450,000. It appears that the original estimates were all much 
too low. Answering the Inspector, the manager, Mr. Schofield, 
siated that cars started running on May 21st, 1904, and the supply 
of energy to consumers was commenced in September, 1904. The 
total income from lighting and traction was £12,949, and the expen- 


diture (including capital charges), £19,033, a net deficit of £6,083. - 


Up to March last year the loss was £15,659. Mr. Hooper remarked, 
“but for the rates the concern would, I presume, be in the bank- 
ruptcy court.” ‘Replying to other questions, Mr. Gibbings 
agreed that his original estimate for the building of the station 
was £11,450, but that £33,000 had been expended. Difficulties 
were experienced with the foundations, upon which £7,078 was 
expended, The Inspector severely commented on the “ over- 


capital” expenditure, but Mr. Gibbings said the scheme was taken . 


piecemeal, and that he was not responsible for the capital expen- 
diture. Who was responsible for the control of the expenditure was 
the point which the Inspector endeavoured to find out. In reply toa 
question asto whether money might have been saved, it was itted 
that it could have been saved on the station and on the permanent- 
way. The inquiry terminated on the 21st ult. . 


Walthamstow.—A letter from the North Metropolitan 
Electric Power Co., offering to supply energy in bulk, has been 
received by the U.D.C., but the Council has resolved not to 
entertain the proposition. 


West Ham.—The electrical engineer, Mr. A. H. 
Seabrook, has reported having arranged terms with Messrs J. 
Knight & Sons, Ltd. for a supply of energy to their works at 
Silvertown. Mr. Seabrook went on to state that a means of 
increasing the sale of energy is by extending the system of charging 
per hour. The experimental arc lamps he was authorised to put up 
were working satisfactorily, and he now recommended this 
arrangement for general use, with the exception that the charge be 


£8 4s, instead of £8 per lamp per annum, paid quarterly for 800 


hours per annum, and for every hour in excess of 800, 24d.; the 
charge to include energy, carbons, trimming, maintenance, and the 
lamp itself. The charge is to apply to all 4-unit per hour lamps. 
The meter rent is to be 1s. per quarter. A further arrangement 
which would meet the requirements of small shopkeepers who do 
not want an arc lamp, is a four-light fitting with wiring complete, 


containing four metallic filament lamps, totalling 200 cr. The 
Council could supply the fitting and wiring, lamps and energy for 
£4 10s. per annum for 800 hours, and 1}d. per hour for every hour 
exceeding 800. -In both cases the consumer would have to sign an 
agreement for at least two years, and he (the engineer) would 
require power to discriminate between desirable and undesirable 
consumers. Ample margin was made in the foregoing charges for 
depreciation. He had no doubt that the application of this system 
to various other apparatus would have beneficial results, as the con- 
sumer’s objection to capital outlay must be provided for, and in 
many cases he has more faith in a recording clock than he has in an 
electricity meter. The Electricity Committee has approved of 
these arrangements being made. 


TRAMWAY and RAILWAY NOTES. 


Barrhead.—It has been announced that in consequence of 
competition the tramcar service between Paisley and Barrhead was 
withdrawn on Monday. 


Belfast.—The Corporation has approved of the recom- 
mendation of the Tramway and Electrical Committee that twenty- 
five double-deck cars be built at the Corporation’s premises. It 
was intimated that a sum of £14,000 was still owing Messrs. 
White & Co., London, for electrical equipment. In reply to 
some statements and questions, the City Surveyor said that 
the contract had been faithfully carried out by Messrs. White, and 
in accordance with the specifications. The measurements were 
correct, and he was convinced that the job was a good one. 


Blackpool.—For the last financial year, ended on March 
31st, the receipts amounted to £55,888, as against £50,180 in the 
previous year—an increase of £5,708. 


Bolton-Bury.—A deputation from the Bury Corporation 
Tramways Committee has had an interview with the Tramways 
Committee of Bolton with regard to the linking up of the tramway 
systems of the two towns. The matter was deferred for further 
private consideration. 


Bristo].—A new section of line to Filton has been 
recently opened by the Bristol Tramways and Carriage Co. The 
new route traverses some fine country, and considerable traffic is 
being dealt with each week end. 


Continental Notes.—lRance.—An electric tramway 
is being constructed between Limoges and Aixé, and tenders are 
at present being invited by the Prefectural authorities at Limoges 
for the supply of the necessary electrical energy (approximately 
120,000 kw.-hours per year), the estimated cost being 15 centimes 
(14d.) per Kw.-bour. 


Croydon.—A serious accident happened on Monday last 
on the South Metropolitan Tramway Co.’s system. On the section 
between Croydon and Sutton « car left the track in taking a curve 
and overturned. It has been variously stated that from 32 to 54 
persons were injured, Being a holiday, the car carried a full com- 
plement of passengers. Ten of the more serious cases were detained 
in the Croydon general hospital, and four or more at the Carshalton 
hospital. No explanation has, so far, come to hand of the cause of 
the disaster. The car, just previous to leaving the rails, was 
travelling on a down grade, and it seems probable that the motor- 
man attempted to take the curve at too high a speed. 

The B. of T. has appointed Major J. W. Pringle to hold an 
inquiry into the circumstances of the accident. 


Exeter.—The past year’s receipts of the Corporation 
tramways will exceed £15,000. In the preceding year the income 
was £14,239. Trams have been running on the Alphington Road 
section during the past six months, and the service has been 
improved throughout the city. The number of miles run in 1905-6 
was 252,510; the mileage for 1906-7 was 340,261. The number of 

gers carried in the two periods will show a variation of about 
325,000, the figures being, approximately, 3,645,000 for 1906-7 and 
8,320,583 for 1905-6. It be seen that the ar = combined 
with the mileage run, show a considerable falling off, and the car- 
mile average has decreased from 1s, 14d. to 103d. 


Liandudno.—The Llandudno and District Electric 
Tramway Construction Co., Ltd., are applying for an extension and 
amendment of the order of 1906, to authorise the construction of a 
light railway in the county of Denbigh. : 


Leeds.—A Corporation electric car collided on the 29th 
ult. with a horse and dray in Stanningley Road. The driver of the 
car was so seriously injured that he expired while being conveyed to 
the infirmary. 


Leyton.—The Chairman of the U.D.C., in his review 
of the year’s working, said that it was estimated at the beginning 
of the twelve months, that £6,461 would be required from the 
general rate for the tramway undertaking. However, only £5,040 
had been required. There was a decreased surplus on electric 
lighting in the half-year of £727. There had been an increase of 
£301 in the receipts; but this had been more than counterbalanced 
by increased payments. In March last the surplus of £1,155 was 
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based on receiving 1?d. per unit from the tramways, but this had 
been subsequently reduced to 13d. Experience bad shown that the 
latter price was not a remunerative one. From December 1st, when 
the tramcars were first run by electric traction, to the present, the 
U.D.C. had carried 3,326,950 passengers, 325,576 car-miles had been 
run, and the receipts had been £13,202—about 9°73d. per car-mile. 
Expenses per week amounted to £1,187, and the receipts were 
estimated at £1,261 per week. The total capital expenditure up to 
date was £276,731. 


Liverpool.—The annual report from the traffic department 
of the Corporation electric tramways was issued last week, and shows 
that during 1906 the system carried over122 million passengers, an 
increase of nearly three millions on the previous 12 months, while 
the traffic receipts reached the total of £563,777, an increase of 
£13,693 over 1905. The mileage covered was 12,000,195; being an 
increase of 48,901 miles on the previous year. There are now 104 
miles of track in operation, including eight miles in the borough 
of Bootle, three-quarters of a mile in the urban district of Lither- 
land, and 2} miles in Garston. There are 24 distinct routes, 
ranging in length from 2 miles 1,392 yds. to 10 miles 769 yds., 
the average length of the penny stage being 2 miles 698 yds. 
In the course of the year, 44 persons who had fallen in front of 
cars, or had been knocked down, were pushed clear of the metals 
without sustaining avy serious injuries, while the ratio of fatalities 
to passengers carried had decreased from one in 6,000,000 in 1897, 
to one in 30,523,632 in 1906. Four fatal accidents occurred 
during the year. 

With regard to the daily work of the tramways, it is mentioned 
in the report that the number of cars arriving at and leaving the 
Pier-head on the different routes in the busy season is 5,967 per day ; 
South Castle Street, 1,049; and the Old Haymarket, 753; repre- 
senting a total of 7,769 cars running in and out of the city 

er day. 
‘ It is possible that an application will be made to the B. of T. for 
a provisional order authorising the construction of electric tram- 
ways, linking up Lodge Lane with Aigburth Road ; Wavertree Road 
with Kensington and Everton Road ; and County Road with Bootle 
vid Walton. These will make three additional sections serving 
particular districts. 


Rarway.—The new signal- 
ling arrangements to enable accelerated services of trains to be run, 
having been completed, the company announces that as from the 
2nd inst., the time for running round the circle has been reduced 
to 50 minutes, and 11 trains an hour are to be run each way 
between South Kensington and Moorgate Street. The journey 
between Hammersmith and Aldgate will be accelerated seven 
minutes, and the service will be eight instead of six trains per hour. 
Thirty-two minutes will, in future, be the running time between 
Addison Road and Aldgate, effecting a saving of five minutes on 
the journey, and four trains per hour will be run instead of two. 
This means that with the introduction of electrical traction, the 
Metropolitan Railway Co. will now run 800 trains daily between 
Edgware Road station and Aldgate, instead of about -600 as 
previously, 

District Rai.way.—It is stated that the Dis- 
trict Co, will endeavour further to accelerate all its trains serving 
Ealing, Hounslow, Harrow and Richmond, and those on the 
Wimbledon and Putney sections. The saving in time between 
these places and the City is to be about five minutes. 

GkEat NORTHERN AND City RaiLway.—The train service had to 
be discontinued for a short time on the 28th ult., cwing to a truck 
displacing one of the rails. 

L.C.C,—The length of tramway from Holborn to Stamford Hill 
for electric. traction along its entire length on the 
29th ult. 

A sub-committee, comprising Sir Vincent Caillard, Sir Francis 
Mowatt, and Messrs. Pannell, Anstruther and Evan Spicer, has been 
constituted by the Finance Committee to consider as to the manner 
in which effect could be given to the resolution approved at the last 
meeting of the Council, that the accounts of its trading undertakings 
should be subject to audit on commercial lines. 1t is proposed that, 
from April 1st, the tramways account be used for capital as well as 
revenue transactions. 

The Highways Committee has recommended that no further 
action be taken upon the Council’s resolutions relating to the con- 
struction of a subway station near the Strand, beneath Wellington 
Street, in connection with the proposed tramway subway from the 
Strand to the Victoria Embankment. The grounds of the Com- 
mittee’s objection to the proposal are the large expenditure 
involved and the close proximity of the site to the Embankment 
remo. at Waterloo Bridge, where the cars will emerge from the 
su way. 

LzwisHam.—The chief engineer of the L.C.C. has placed before 
the borough surveyor two proposals for the reconstruction of the 
tramway from Catford to the Obelisk, Lewisham. One proposal is 
for the formation of a double line, involving widenings. The alter- 
native scheme is for constructing a double line where possible, and 
partially widening the roadway by the reduction of the width of 
the footpaths, This arrangement would result in a short length of 
Single track in Lewisham, but would not involve any contribution 
from the B.C, for street widenings. The borough surveyor has been 
authorised to inform the chief engineer that the Council is in favour 
of the scheme. ‘ 

WanbswortH,—The B,C. has conditionally approved of the 
miter construction of tramways in Tooting High Street and 

itcham Road, Tooting: 


Lytham.—On the 1st inst. a collision occurred between 
a tramcar and a ’bus, the latter vehicle being overturned and three 
persons severely bruised. The tramcar was derailed and the front 
was battered in ; the motorman was also injared. 


Manchester.—This week cars began running to Sale 
Railway Station by way of a short branch along Ashfield Road, 
joining the main line to Manchester in Chester Road. The equip- 
ment of the new lines to Altrincham is proceeding rapidly, and 
traffic will begin to run before Whitsuntide. Reddish and the 
populous intervening districts will during the next few weeks 
have a direct tramway connection with Manchester, by way of 
Gorton Lane, Wellington Street and Hyde Road. On Good 
Friday a trial trip was made on the newly-completed extension 
to Reddish. 

The Tramways Committee has handed over £55,000 to the city 
per sy This is the amount allotted out of the profits in relief 
of rates. 

An agreement has been arrived at* between the Manchester 
Tramways Committee and the Stretford U.D.C. with regard to the 
Manchester Corporation Bill, so far as it would affect the fifteen 
miles of route in that locality. This agreement does away with 
Stretford’s opposition to the Bill, and the Committee anticipates, 
now that the negotiations are complete, that it will meet with no 
further opposition. The Tramways Committee has made a short 
tour of inspection, visiting the site of the new tramway depét 
which is to be built in Chorlton Road, and for which tenders 
amounting to £32,000 have been accepted. 

Covered cars proved so popular last winter that the Tramways 
Committee of the Corporation has decided to increase the number 
to 250 in readiness for the autumn. Of the extra 150, a hundred 
will be existing cars, to which covers are to be fitted. The 
remainder will be new cars. In regard to the new extension line 
running into Chorlton-cum-Hardy, as all obstacles to progress are 
now removed, the necessary junction in Upper Chorlton is being 
put in, and it is expected that in three weeks the Manchester- 
Chorlton service will be an accomplished fact. 


Manchester and Atherton.—Under an arrangement 
between the South Lancashire Tramways Co. and the Salford Cor- 
poration, the company’s cars from Atherton will shortly begin 
running to Winton, where the Salford cars pass to’and from Peel 
Green. This will render necessary only one change for passengers 
between Atherton and Manchester. The arrangement is, to a 
large extent, experimental; but should the route prove popular, 
through running will be made permanent. It is likely to attract 
a good deal of holiday traffic. 


Middlesex.—The contract for railway No. 14 (Great 
North Road) Order, 1903; has been completed by Messrs. Dick, 
Kerr & Co., at a cost of £14,345, made up as follows :—track work, 
£6,353 ; widenings, £7,993. The estimated cost of the line on a 
schedule of prices was £14,500. 


Rochdale.—A return just published shows that the — 
receipts of the Corporation electric tramways for the year ended 
March 31st, 1907, amounted to £50,151, being an increase of nearly 
£10,000 over the previous year. 


South Lancashire.—Recently, during a thick fog, two 
cars came into violent collision on the South Lancashire Tramway 
Co.’s system at Walkden. The thoroughfare in Chorley Road, 
where the accident took place, is narrow, and for some distance 
the track is a single one, with loops. The cars met on the single 
line. One, which was proceeding to Swinton, was badly damaged, 
the front part being swept away and the staircase wrenched off. 
The other car had its windows smashed. There were three pas- 
sengers on the two cars, all of whom were much shaken and knocked 
about. 


South Shields.—On the 26th ult. the official B. of T. 
inspection of the newly-constructed track connecting the Stanhope 
Road and Tyne Dock termini of the Corporation tramways was 
made by Major Druitt, R.E. The new section consists of about 
4 mile, and the works included lowering the road under the Boldon 
Lane bridge, altering the gas and water mains, and in other 
respects items of an exceptional kind. Although the cost was 
estimated at £10,700, the work was carried out for £8,000. The 
contractors for the permanent way were Messrs. William Under- 
wood & Bros. ; for the overhead equipment, Messrs. Dick, Kerr and 
Co.; and for lowering the roadway, Messrs. G. Thornton & Son, 
South Shields. 


West Ham.—The Tramways Committee has approved 
a bonus scheme drawn up by the manager (Mr. H. E. Blain) for 
motormen and conductors, for general efficiency, punctuality, and 
good conduct. There is further to be a bonus for motormen in 
connection with energy consumption. This bonus is to be paid at 
the end of each financial year in which a reduction in the energy 
consumed per car-mile has been effected in comparison with the 
previous year. Five per cent. of the sum represented by any 
saving of energy is to be divided amongst all motormen in the 
service at the end of each year, who have been employed for not 
less than six months in such year. During the present ycar the 
consumption of energy has increased. A decrease in consumption 
could, in Mr. Blain’s opinion, be easily obtained by care on the 
part of motormen. The Borough Treasurer reported that after 
having gone into the figures, and after consultation with the tram- 
ways manager, he recommends that a sum equivalent to the pro- 
duct of a 2d, rate be taken to the credit of the borough rate for the 
coming year, The Committes has approved of this report; 
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TELEGRAPH and TELEPHONE NOTES. 


American Telegraphs.—According to the 7ribune, the 
Western Union and other telegraph companies have increased their 
rates for private messages practically throughout the United States. 
The advance amounts to 66 per cent. in some instances, while the 
average increase is about 33 per cent. for the States affected. It 
will cost from 5d. to 10d. more for 10-word messages from New 
York to many interior towns. Press rates remain unchanged. The 
companies say that the higher wages and the increased cost of 
material and maintenance have compelled them to make the 
advance, which does not affect the larger part of Canada. The 
companies deny that there is any agreement between them to raise 
the rates. 


Canadian Telephones.—Although the citizens of Fort 
William, Ont., only paid $2 a month for business telephones and 
$12 a year for residence, the city during 1906 realised a profit on 
its municipal telephone plant of $3,300, after providing for a sink- 
ing fund and interest, and 10 per cent. of the gross receipts for 
depreciation in value of plant. 

_Arrangements for the construction of the first long link for the 
Alberta Government telephone system have been practically com- 
pleted. The Public Works Department will be ready when the 
weather permits to go ahead with the construction of the line from 
Edmonton to Lloydminister. 

The towns of Western Canada are very much alive to the 
advantages of telephone communication. Fort Saskatchewan has 
decided to install a municipal system and to connect with the 
Government long-distance line at Lloydminister; the Alberta 
Government has decided to construct a third long-distance tele- 
phone line, and will soon commence operations on a line to connect 
Lacombe and Stettler, a distance of 51 miles. The ratepayers of 
Vegreville. in the same Western province, have formed the 
Northern Vegreville Telephone Co., and will commence the con- 
struction of a municipal telephone system at once, and have 
applied to the Government for long-distance connections. 

At Edmonton, recently, Hon. W. H. Cusshing, of the Alberta 
Legislature, stated that the Government was going into the long- 
distance telephone business on a large scale, and will also supply 
all citie, towns, villages and municipalities, and local improvement 
districts that want telephones, at the lowest possible cost the 
Government undertaking the installation, operation and mainten- 
ance of telephones all over the Province. The Government expects 
to furnish them for $10 or $12 a year, and to give long-distance 
connections for little more than the cost of a postage stamp. 

A new telephone company is to apply for a charter to the local 
legislature of New Brunswick to build toll lines throughout the 
province. The company expects to have a capital of half a million 
dollars, of which $150,000 has already been subscribed. 


Lewisham. — The B.C. wishes to impose upon the 
P.M.G. a condition that, in relaying tar paving after laying under- 
ground telegraph ducts, the new surface sball be carried up to the 
xerb or fore-court line, whichever is the nearer; the P.M.G., how- 
ever, refuses to accept this. 


Mexico.—The work of placing all the telephone wires in 
the city of Mexico underground has just been completed. 


Spanish Cables.—The Spanish Central Army Council 
has delivered a report against the German demand for the 
esta‘lishment of a telegraph cable between Emden, Vigo and the 
Canaries, and it is expected that the Ministry of Marine will report 
in a similar sense. 


Telegraph Service to South Afcica.—Arrangements 
have been made by which messages can be forwarded to South 
Africa by telegraph to Southampton, by post between Southampton 
and Cape Town, and by telegraph from Cape Town to their desti- 
nation. The charge is calculated at the ordirary inland rate in 
this country, in addition to 1d. for postage and the rate for trans- 
mission in South Africa. : 


Telegraptic Interruptions and Repairs :— 


Cases, INTERRUPTED. Repareep. 
‘Paramaribo-Cayenne .. we Nov. 27, 1906.. Mar. 30. 


Curacao- 

Curacao-La — Closed.. o ee 
Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen)., 
Port Arthur-Chifu (Closed) Mar. 9, 1904. 
Garachico-Santa Cruz .. oo 
Las Palmas-Arecife .. Aug. 18, 1906 


Jan, 12, 1906 .. We 


New Brunswick-Prince Edward Island Jan.9,' 1907 
Tenedos-Chio__.. Feb. 13, 1907 
Mozambique-Majunga .. ‘2 Mar. 12,1907 .. Mar. 21. 
Trinidad-Demerara Mar. 13, 1907 .. 


LANDLINES... 


Puerto-Barrios .. as ee Aug. 28, 1902... 


‘West Indian Cables.—The cables between Dominica 
and Martinique, and St. Lucia and Martinique, interrupted since 


the volcanic eruption at Mont PeJée in 1902, have now been joined 
through direct, thus cutting out Martinique from the West India 
and Panama Telegraph Co.’s system. 


Wireless Telegraphy.—On Saturday last the mast at 
Tobermory, 160 ft. high, which is to carry the antenna in connection 
with the wireless telegraph station, was erected, and the wires from 
the dynamo house were hoisted. The station has been built by the 
Marconi Co. for the Post Office, and is now practically complete. 
The duties of working the station are to be entrusted to coastguard 
men. 


CONTRACTORS’ COLUMN, 


OpENINGS FOR NEw BUusINEss. 


ABERBARGOED (GLAMoRGAN).—New workmen’s institute. 
Morgan, architects, Charles Street Chambers, Cardiff. 
ACCRINGTON.—Congregational church. Haywood & Harrison, architects, 
Post Office Chambers, Accrington. 
ACTON, W.—New cffices for U.D.C. in High Street. E. J. Ebbetts, council! 
surveyor. 
ASTON.—Workhouse pavilion (£3,654). Lee & Sons, builders, Avenue Roa, 
Aston. 
BANGOR.—College buildings and museum (£50,000). 
BARTON (Eccies).—Workmen’s dwellings are to be erected by the 'T.C. 
BEDFORD.—Grammar school is being enlarged and a new chapel built, 
at a cost of £8, 
BELFAST.—The Great Northern Railway Co. (Ireland) contemplate the 
erection of an hotel with accommodation up to 400 bedrooms. 
New hospital under consideration (£10,000 required). 
BIRMINGHAM.—New municipal baths (£2,000). 
BOLTON.—New cotton mill for 90,000 spindles (to be electrically-driven) in 
Halliwell Road, for the Falcon Spinning Co., Bolton. 
BONTNEWYDD (Carnarvon).—Orphanage. E. F, White, architect, 17, Bridge 
Street, Carnarvon. 
BOURNEMOUTH.—Wesleyan church (£3,290). 
Bournemouth. 
BRENTFORD.—County Court. 
Gate, S.W. 
BURNLEY.—Proposed extension to the Victoria Hospital to cost £20,000. 
Secretary of the hospital. 
CADISHEAD (Lancasuire).—Elementary sehool (£5,000). 
County Council, Preston. 
CHELTENHAM.—The Health Committee of the Birmingham Corporation has 
_proposed that a sanatorium be built at a cost of £17,000. 
COLCHESTER.—County asylum to be built. 
CROYDON.—Shops and motor garage. Berney & Son, architects, George 
Street, Croydon. 
DERRY.—The Belfast Corporation has a scheme in hand for a consumptive 
sanatorium. 
DERBY.—Motor works.for Messrs. Rolls-Royce, Ltd. 
DUNOON, N.B.—Cottage hospital. The Secretary of 
Dunoon, N.B. 
ENFIELD.—Secondary school (£6,040). F. H. Pownall, architect, M.C.C., 
Guildhall, Westminster, S.W. 
ERITH.—Public school (£3,000). 
FOLKESTONE.—Public schools to be built by the T.C, at Moorhall. 
GLAMORGAN.—Erection of new schools at Rhos (Cilybebyl}), Nantyffyllon 
(Maesteg), Tynderwen (Maesteg), Porthcawl, and extension to 
school at Cowbridge. Further details from the County Offices, 
Westgate Street, Cardiff. 
GLASGOW.—New bank buildings in Gallowgate. A. W. Thomson, architect. 
Building for Co-operative Society. J. Lindsay, architect. 
Shops, dwelling houses and hall. J. & T. Parker, builders, 8%, 
Bluevale Street. 
Buildings for waterproof manufacturer. A. W. Thomson, architect. 
New bank buildings at Parkhead. Honeyman, Keppie & McIntosh, 
architects. 
Buildings in connection with steel works. Steel Co. of Scotland, 
33, Royal Exchange Square. 
Additions to shipbuilding yard (London and Glasgow Engineering 
Co.). Sir Wm. Arrol & Co., Ltd. 
Additions to shi one yard (Barclay, Curle & Co.). Sir Wm. 
Arrol & Co., 
HARROW.— memerey school (£6,040), and enlargement of technical schoo!. 
F, H. Pownall, architect, M.C.C., Guildhall, Westminster, 8.\\ . 
HEY WOOD.—Cotton mill to be builtin Rochdale Road. 
HULL.—Publie abattoir to be built by the T.C. (£27,676). 
IRVINE, N.B.~Shipbuilding yard. Mackie & Thomson, Govan, N.B. 
KIL.LMARNOCK.—Hospital. James Hay, architect. 
KINGSTON-ON-THAMES.—Wesleyan schools. 
LANGLEY PARK.-—-New Wesleyan Schools. New music hall. 
LEAVENING (York).—Public school. Building surveyor, 
Beverley. 
LEYTON.—Additions to hospital. Surveyor to the U.D.C., Leyton, E. 
LONDON a! —Offices at the corner of Moorgate, Gresham and Coleman 
Streets. Trollope and Colls, builders, Grosvenor Road, Pimlico, 


(Crry).—Rebuilding of 109, Fleet Street. 
builders. Wharf Road, N. 

(CLarHam, N.E )—A@ditions to St. James’ Church. G. Godson and 
Son, builders, New Cross Road, S.E. 

(WHITECHAPEL).—Factory in Middlesex Street. 
architect, 35, Jewry Street, E.C. 

(Toorme).—A new hippodrome is shortly to be erected for Mr. 
Walter Gibbons. 

(HACKNEY).— Warehouse. 
ton Street, W.C. 

(MayFarr).—Garage in Hertford Street for Electromobile Co. 
Perry & Co., builders, Tredegar Works, Bow, E. 

(OxrorD StTREET).—Business premises on site of 489-441. Jubber 
and Co., agents, 61, Great Parliament Street, ‘W. 


James and 


Hayward & Son, builders, 


Commissioner of H.M. Works, Storey's 


Architect to the 


the Institution, 


County Hall, 


E. Lawrence & Sons, 


Cc. B. Hollist, 


F. J. Strutt & Co., builders, $4, Better- 
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LONDON (CHELsEA).—Municipal dwellings (£18,032). Town Clerk, Town 

Hall, King’s Road, 8.W. 
(HacknEy).—Workshops and offices. H. Dearsley & Son, builders, 

144, Chatsworth Road, Clapton Park, N.E. 

MACCLESFIELD.—New Liberal Club (£6,000), 

MANCHESTER.—Large warehouse in Whitworth Street for the Anglo- 
Bulgarian Co. J. H. Andrews & Butterworth, architects, 78, 
King Street, Manchester. 

New warehouse in Whitworth Street for Messrs. Lomnitz & Dux- 

bury. R. Neill & Sons, contractors. 3 

MANSFIELD.—New church in Broomhill Lane. 

NEW BARNET.—New teleph exch H.M. Office of Works, Storey’s 
Gate, S.W. 

NEWCASTLE-ON-TYNE.—Bacteriological laboratory, &c., at the Walker Gate 
Hospital (£1,690). J. Parkinson & Sons, builders, Newcastle. 

NEWPORT (Mon.).—New business premises in High Street. A. Swash, 
architect, Midland Bank Chambers, Newport. 

NORTHAMPTON.—Library to be built by the T.C. 

PADIHAM (Lancs.).—New council school at Stockbridge. Secretary, Padiham 
Education Committee. 

PETERBOROUGH,—Two public schools to be built by the Council. 

PORTSMOUTH.—Municipal Institute (wiring and fitting up for electric light). 
G. E. Smith, architect, 145, Victoria Road North, Southsea. 

REDCAR.—Police station. W. C. Trevor, Clerk of the Peace, North Riding 
C.C., Northallerton. 

ROCHDALE.—A public school is to be erected in Bury Road. 

sCARBOROUGH.—Music hall to be built. 

a 8. Bradley, architect, Yorkshire Bank Chambers, 

ipley. 

SNODLAND (Kent).—Paper mills to be electrically equipped. C. Townsend, 
Hook & Co., Ltd., owners. 

T REHARRIS (Guam.).—Parish hall. W. Dowdeswell, architect, Treharris. 

TWICKENHAM.-—-Secondary school (£2,350). F.H. Pownall, architect, M.C.C., 
Guildhall, Westminster, S.W. 

WALTON-ON-THE-NAZE.—Convalescent home. P. Rogers, secretary, Poplar 
Hospital, East India Dock Road, E. 

WOKING.—New church (£4,000). 

\VOODFORD.—Churchfields Council school (£9,620). J. H. Nicholas, Essex 
Education Committee, Chelmsford. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Austria,—Tenders are about to be invited by the 
municipal authorities of Horn (Lower Austria) for the establish- 
ment of a central electric lighting station in the town. 


Belgium.—The Belgian State Railway authorities are 
about to invite tenders for the erection and equipment of an 
accumulator charging and repairing establishment at the railway 
works at Malines. 


Bolton.—April 13th. Materials and stores for the 
tramways department. See “ Official Notices ” to-day. 


Bristol.—April 9th. Supplies (carbons, motors and 
starters, joint and junction boxes) for the Electricity Department. 
See “ Official Notices” March 22nd. 


Cardiff.—April 19th. Advertising rights on the Cor- 
poration tramcars. See “ Official Notices” to-day. 


Christiania,—April 9th and 15th. Tenders are invited 
by the Norwegian State Railways for the supply of telegraph 
material—viz., 41,300 kg. of 4-mm. galvanised-iron wire, and 
400 kg. of hemp thread for binding insulators. Tenders, marked 
“Anbud paa Telegrafmateriel,” will be received up to 3 p.m. of 
April 9th at Styrelsens Expeditionskontor, Christiania. Tenders 
are also invited by the Norwegian State Telegraphs for the supply 
of 100 tons of copper wire of various dimensions. Offers should be 
marked “ Anbud paa Kobbertraad,” and be delivered to the 
Telegraph Administration Telegrafstyrelsen ”), Christiania, 
before noon on April 15th. Copies of the specifications and con- 
ditions of tender may be seen by British makers at the offices of the 
EB. of T. Commercial Intelligence Branch, 73, Basinghall Street, E.C. 
Apart from the usual Customs duties, a preference of from 10 to 15 
per cent. is given to Norwegian manufacturers. In all cases of 
Norwegian Government contracts it is obligatory that a resident 
agent should act for tenderers not residing in Norway, and be 
responsible to the Government; but it is not necessary for the 
agent to be a Norwegian firm. 


Copenhagen.—April 11th. Three motor-generators or 
converters, each of 1,000 xw., for the Corporation. See “ Official 
Notices” March 1st. 


Edinburgh.—April 8th. Materials for the Corporation 
electricity supply department. See “ Official Notices ” March 22nd. 


France.—Tenders have just been invited for the establish- 
ment of a plant to utilise the water-power of the river Garonne in 
the generation of electrical energy for lighting and power purposes 
in the town of Toulouse. 


Germany.—The municipal authorities of Treysa, near 
Cassel, are about to invite tenders for the establishment of a central 
electric lighting station in the town at an estimated cost of £56,500. 


Glasgow.—April 8th. Stores for the tramways depart- 
ment. Samples, &c., at the Purchasing Department, 46, Bath Street. 


Handsworth,—April 24th. Extension pipe-work for the 
U.D.C. electricity works. See “ Official Notices” March 29th. 


Italy.—April 15th. Tenders for the Royal Arsenal 
(Contract Offices) of Spezia, for the supply to the Italian Navy of two 
three-phase 100-Kw. converters. For further particulars see our 
issue of March 22nd. 


Luton.—April 19th. Engine-room and _boiler-house 
plant for the T.C. electricity works. See “Official Notices” to-day. 


Melbourne (Victoria)—May 7th. Tenders will be 
received at the office of the Deputy Postmaster-General, Melbourne, 
for the supply and delivery at Melbourne of two telephone switch- 
boards. Tender forms, specifications, &c., at the General Post 
Offices, Melbourne, Sydney, Brisbane and Adelaide, and at the 
office of the Commonwealth representative in London, 72, Victoria 
Street, 8.W. A deposit, or receipt for deposit, must be enclosed 
with the tender, of 5 per cent. on the amount thereof up to £1,000, 
and 24 per cent. on any additional amount exceeding £1,000.— 
Board of Trade Journal, 


Portsmouth.—April 26th. Electrical wiring and fitting 
for the Municipal Institute and Free Library. See “ Official 
Notices” to-day. 


Spain.—May 26th. The Public Works Department 
will receive applications for two concessions as follows :—(1) 
Construction of electric tramways in Barcelona; extension of line 
from Josepets to Bonanova. (2) Construction of electric tramway 
from Marsala to Marbella. 


Spain.—The municipal authorities of Onil (province of 
Alicante) have just invited tenders for the concession for the electric 
lighting of the town during a period of six years. 


Spain.—The municipal authorities of Becedas (province 
of Avila) have just invited tenders for the concession for the 
electric lighting of the town during a period of 10 years. 


Sunderland.—April 11th. Stores for the tramway 
department. See “ Official Notices” March 22nd. 


Turkey.—Adrianople is arranging for an electric tramway 
and lighting system. Tenders are to be invited at Constantinople, 
and the concession will be granted to the pergon or firm making the 
best offer.— Board of Trade Journal. 


Wallasey.— April 15th. Stores for the electricity 
department. See “ Official Notices” March 22nd. 


CLOSED. 


Algeria, — ‘The General Government authorities of 
Algeria have placed a contract with the Société Alsacienne de 
Constructions Mecaniques, of Belfort, for 9,000 metres of single- 
conductor telephone cable. 


Australia.—According to advices received by this week’s 
Australian mail, the Federal Postmaster-General has signed con- 
tracts for 900 of the latest Ericsson felephones, costing about 
£27,000. Of these, 4,000 are to be delivered before June 30th, and 
the balance as soon as possible after that. 


Cheltenham.—The T.C. has accepted the following 
tenders :— 
C. A. Parsons & Co.—1,000-kw. turbo-generator and accessories, £4,780. 
Willans & Robinson.—Condensing plant, £1,322. 
E. Le Bas & Co.—Steam, exhaust and condensing pipes and valves, £303. 
Sloan Carbon Co.—Carbons, £1 10s. 6d. per 1,000. 


Croydon.—The Corporation has accepted *the tender of 
Callender’s Cable Co. for the annual supply of cables. The 
electrical engineer, in his report on the tenders submitted, stated 
that, taking the cables which were used in the Borough to any 
considerable extent, the prices quoted by Messrs. Callender were 
by between 3d. and 4d. per yard the cheapest. As practically the 
whole of the cables laid in connection with the works had been 
supplied by the same firm, and had given satisfactory results, he 
recommended that their tender be again accepted. 


Derby.—The T.C. has accepted the following tenders :— 


Electric Construction Co.—Switchboard, £835. 
Aiton & Co,—Steel piping, £790. 
Simkiss & Knighton.—Cast-iron piping, £345. 


Eccles.—The T.C. has accepted the following tenders :— 


Beeley & Son, Hyde.—Lancashire boiler, superheater and economiser, £669. 

Lancashire Dynamo & Motor Co.—Two 100-xw. steam engines and direct- 
current dynamos, £1,851. 

eee Co.—Storage battery and automatic reversible booster, 
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London.—Hacxney.—The B.©. has accepted the tender 
of Andrew & Suter for arc lamp carbons as follows:—18 mm. xX, 
124 in., positive cored, £2 2s, 10d. per 1,000 pieces; 13 mm. xX 
1t} in., negative solid, 194. 6d.; 16 mm..x 12}. in., positive, 
£1 138. 10d. ; 11 mm. x 114 in, negative solid, 15s. 10d. 

An order has been placed with Ferranti, Ltd, for two meters of 
600-ampere 240-volt capacity, at £25 14s. The Reason Manu- 


facturing Co. are to supply two demand indicators, of the same 


capacity, for £15 10s. 
L.C.C.—The Highways Committee of the 1.0.0. reports the 
receipt of the following tenders for the supply of 900,000 stoneware 


cable ducts :— 
; Amount of tender, 
Ducts ten- Rate including provis onal 


Name. 
, dered for. per 1,000. sum of £100 
= for 


Donnington Sanitary Pipe and 


Fire Brick Co... oa 100,900 « £15 0 £1,600 
Doulton&Co. .. ..  .. 100,000 .. 15 0 33600 
Robinson & Dowler ..  .. 100,00) .. 35 0 3,600 
H.R. Mansfield.. ..  .. 100000 .. 150 —1,f00 
Hosea Tugby &Co. .. 100,000 16 0 1,600 
George Skey&Co. .. .. 120000 .. 15 0 .. ‘1,900 
Stanley Bros 19,000 15 
Thomas Wragg & Sons: -.. 125,000 150 .. “19% 
James Woodward, Ltd. .. 90,000 .. 150 .. 18,80 
Sharp,Jdnes&Co. .. 100,000 .. 1310 1,950 

(900,000... 
Albion Clay Cp..... ..- Mob less «+ |. 99,600 


spetifi- 24% | 
{ cation) .. discount 

The number of ducts and the prices in the case of the firat eight 

tenders heing identical, the Highways Committee remarks that this 


seems to-point to a state of affairs calculated to minimise the . 


advantages of open competition. In the circumstances, and in 
view of the fact of the similarity of prices when. tenders were 
recently obtained for a previous quantity of 500,090 ducts, the 
Committee expresses the opinion that only urgeat requirements 
should be met at present. It is therefore suggested that 500,000 
ducts should be purchased at the rate of 100,000 each from the 
Donnington Co., Doulton & Co., Ensor & Co., Gibbs & Canning, 
and Robinson & Dowler, at £15 per 1,000 ducts ; the remaining 
400,000 to be reported upon on a later occasion. The following 
tenders have also been received by the Highways Committee :— 


“LAYING oF Stonewake Ducrs. 


North of South of 

: Thames. Thames. 

J. A. Ewart .. £35,240... £27,178 
Reid Bros: .: 36518 .. 26,623 
D.R. Paterson... 86,974 .. ~ 80,217 
W. Muirhead & Co. oo 88,094 
J. Mowlem & Co. .. we 28,486 
Grieg & Matthews . 44,284 _ 88,901 
J.Moran &Son ., 49,239 46,00) 


It is proposed to atoms the Suuiled of J. A. “fawart for the 
northera section, and that of Reid Bros. for'the southern section. 


Suppty or 14 Inpuction Moior-GENERATORS. 

Name omitted, Newcastle-on-Tyne .. £19,866 
sted specification.) 

General Electric Co. .. oe ee 19,907 

British Electric Plant Co. .. 

Electric Construction Co. .. (recommended) ,435 
Bri‘ish Westinghouse Co. .. 21,575 
British Thomson-Houston Co. ae eo 22,495 
Phoenix Dynamo Manufacturing Co. 28,407 
; 


Low-Tension SwiTcHBoARDSs. 
Northern Southern 
; Sub-stations. Sub-stations, 
J. Spagnoletti & Co. (recommended) £3,886 .. £2,620 
2,897 


Edison & Swan Co. ... 8,655 
Eckstein, Heap & Co.. 9,850 
Evered & Co, ee ae >. $8,711 2,3F1 
Whipp & Bourne oe rs 8,744 2,885 
Johnson & Phillips .. 2,877 
Dixon & Son . Pr 2,966 
General Electric Co., Lta.: oe 4,141 8,100 
Kelvin & James White, Ltd." 4,806 8,441 
Electric Construction Co. .. as 4,685 8,612 
Ferranti, Ltd. -. 4,807 3, 
Fritish Westinghouse ‘Co. 4,966 .. 8,495 
Universal Electrical Maaufacturing Co. . 5,908 .. 4,384 
Waten-Tose Boi.ers FOR GREENWICH, 
Babeock & Willcox (recommended) 27,846 
Clarke, Chapman & Co." oe 28,761 
Thames Ironworks Co. . ee 
Switce Guar FOR Batrensea 
CaBLes, Cugats, &c., FoR Motor-GENERATORS. 
W. T. Henley’s “Works Pree 


Siemens Bros.’ Dyn: orks . on 


New Switcu PANELS aT ELEpHANT 


Evered & Co. os oe +. (accepted) £874 
Bertram Thomas .. é oe we 877 
Eck-tein, Heap & Co. es 1,905 


B.C. E.L. Committee is obtai two. more 


mechanical stokera from the Underfeed Coi; Ltd, 
at £193) 


- 


_ Glasgow.—For the electric cable for the ‘eta Navigation 
Trustees the contract has been given to Messrs. WaTiHenley’s 
‘Pelegraph Works Co. 

‘The Committee of the T. C. has accepted 


Arc lamp repair parts.—Crompton & Co. 

Electric heaters for Pinkston station.—Holland Bowia Electrical Co, 
Steel straight-edges for permanent way. —James.Chesterman & Co. 
44-wire switchboard cable.—Glasgow Post Office Telephone Service. 
White-metal piston packing rings —United States Metallic Packing Co. 
Lead-covered power cable.—British Insulated & Helsby Cables, Lid. 


Halifax.—The Electricity Committee has accepted the 
tender of the Iaternational Electrical Co, Ltd, London, for the 
supply of 10,000 pairs of arc lamp carbons, at the price of £4 11s. 
per 1,000 pairs. 


Iiford.—The Council has accepted the tender of Messrs. 
Johnson & Phillips, Ltd., for ewitchboard, cables and booster. 


‘Leyton.—The tender of Pemberton, Arber & Co. for the 
supply of electric light fittings for the Leytonstone branch library 
has been accepted by the Leyton U.D.C.; also the tenders of 
Thermit, Ltd., and the British Electric Equipment. Co., Ltd., for 
works in connection with junctions with the ‘Walthamstow tram- 
ways system. 


Walthamstow.—The U.D.C. has placed an order with 
Mesers. Fry Bros. to double the tramway track from Shernhal! 
Street to the Chestnuts Farm on a schedule of prices, and on an 
undertaking that the work will be completed by May lst. The 
Council has accepted the tender of Messrs. White, Jacoby & Co., 
at £78, for rewinding two armatures. 

The Council bas also accepted the tender of Messrs. Johnson and 
Phillips, Ltd., for switchboard and machine cables, 


FORTHCOMING EVENTS. 


Monday, in 8th. —At 7.80 p.m. Society of Engineers. Mr. B, H. Thwaite 
The Renard and Sourcouf Road-Train Systems.” 
Tuesday, 9th.—_At 8pm. Institution of Electrical Engineers 
J. D. Mackenzie on “Illumination and Some Illuminan' 
At 7. m. Institution of Engineers (Manchester). 
general meeting. Mr. C. F. Smith on “The Experimental Deter- 
mination of the Losses in Motors. 4 
At 8 .m. Junior Institution of Engineers. Mr. G, P. Knowles o1 
e Relation of Surveying to Engineering.” 
At8p.m. Institution of Civil Engineers. Further discussion on papers 
on “The Application of Hydro-Electric Power to Slate Mining,’ by 
Mr. M. Kellow, and “ Electrically Driven Winding Gear and the 
Supply of Power to Mines,” by Mr. A. H. Preece, 
Wednesday, April 10th.—At 7.30 p.m. Institution of Electrical Engineers 
(Birmingham). Mee:ing at Summer Lane Power Station, Mr. 
. BE. oodbridge on ‘Some Considerations involved in the 
Design of the Switchgear for the Summer Lane Generating Station 
of the City of Birmingham.” 
At8 p.m, Association of Engineers-in-Charge. Mr. J. T. Mould on 
‘Dynamo and Motor Speed Regulation and Control.” 
Friday, 12th.—At8 p.m. Institution Mechanical Engineers. Further 
discussion on paper. by Mr. W. Worby Beaumont on “ Petrol 
Motor-Omnibuses,” 
' At8Sp.m. Institution of Civil Engineers (Students). Mr. R. W. Allen 
on ‘An Engineer’s Visit-to Japan and Canada. 
Saturday, April ao —At 8p.m. Royal Institution. Prof. 8. P. Thompson on 
** Studies in Magnetism ”’ (Tyndall Lecture I). 


At 2 p.m. North of England Institute of Mining and Mechanica! 


Gas and Electrical Fires in the Metropolitan Area. 
—The annual report of the Chief Officer of the London Fire Brigade 
states that of the 3,843 fires which occurred in the twelve months, 
105 were. due to electricity, as against 405 due to gas lighting and 
heating. The fires caused by electricity were divided as follows :— 
Electricians at work, 1; workmen severing electric cable, 1; work- 
man’s tool coming into contact with electric cable,1; defective 
eleciric cirenit, 100; overheat of electric lamp, 1; overheat of 
electric light, 1. The fires due to gas were divided as follows :— 
Swinging gas bracket, 23 ; overheat of gas engine, 2; escape of gas, 
112; explosion of gas, 5; gasfitters at work, 9; gaslight, 13; gas- 
lighting, 10; curtains or window blinds coming into contact with 
gaslight, 102; goods coming into contact with’ gaslight, 15; linen 
coming into contact with gaslight,1; matting coming into contact 
with gaslight,1; overheat of gaslight, 17; seeking for an escape 
of gas with a light, 22; gas stove, 80; clothes coming into contact 
with gas stove, 5; curtains coming into contact with gas stove, 16 ; 
overheat. of gas stove, 24; portable gas stove, 6; overheat of port- 
able gas stove, 2. There were 332 more fires in the twelve months 
under review than in the preceding year, and amongst the causes 
which the Chief Officer ascribes for this were defective electric 
cirenits, which caused 100 fires last year, as 70 in- the 
esding twelve months, 
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MODERN ELECTRICALLY-DRIVEN CRANES. 


Ar the present time, when the adaptation of electrical circle. The three separate motions of the crane are operated 
driving to hoisting and lifting machinery is making very by two motors, one for lifting and traversing and the other 
rapid strides, some reference to the work of such awell- for sluing. 


known firm of crane builders as Messrs. 


Applebys, Ltd., will be of interest to our 
readers. This firm—an amalgamation 
of Jessop & Appleby Bros. (London 
and Leicester), Ltd., and the Glasgow 
Electric Crane and Hoist Co., Ltd.— 
have had a world-wide experience in 
crane making and similar work, and 
indeed, they need no introduction in these 
pages. In our issue of March 1st 
last, we described an interesting ship- 
building berth equipment by this firm : 
and the following examples of crane 
work suited for various classes of employ- 
ment are no less interesting. 

We have previously referred on several 
occasions to the “ tower” type of crane, 
which has in recent years become 


popular for certain classes of work. A. 


good example of this type of crane, 
shown in’ fig. 1, was supplied by 
Messrs. Applebys to Messrs. McColl and 
Pollock, of Sunderland, and is used 


for fitting engines, boilers and heavy machinery into 


Fic. 1—ELECTRICALLY-OPERATED 60-TON TOWER CRANE. 


The lifting and traversing motor is of 50 B.H.P., when 


vessels. It is constructed for a working load of 60 tons ata running at 500 R.p.m.; and the sluing motor is of 
maximum radius of 60 ft., adjustable toa minimum radius ‘15 B.H.P. when running at 450 R.p.M., each motor having a 


of 17 ft. The height from ground level to the top of the —_ one-hour rating with 75° F. rise in temperature. 


A crane of somewhat 


TowER CRANE FOR Piq-Iron STORAGE. 


crane girders is 75 ft., and the vertical lifting range is 85 ft., 
enabling the hook to descend 15 ft. below ground level. 


similar build, adopted 
for lifting pig iron by 
means of magnets, was 
supplied to Messrs. 
Connal’s storing yard 
at Middlesbrough. 

In .this case the 
principal crane move- 
ments are steam 
operated, a pair of 
engines with the 
necessary gearing and 
a vertical cross tube 
boiler being located in 
the driver’s cabin. 

The crane has a 
lifting capacity of 
23 tons at a radius of 
60 ft.; 3 tons at 
50-ft. radius; and 

its minimum radius 
is 8 ft. 
The height of lift is 28 ft.; below the lifting hook is a 
magnetic disk, the coils in which are energised by a small 


The construction comprises a rectangular tower with a steam generator situated in the cabin. Our illustration shows 
roller: path on the top; a carriage rotating on the latter the crane lifting pig iron. Special gearing and clutches 
carries the main horizontal girders, which slue ina complete are fitted to the under-carriage to enable the crane 
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to work upon tracks laid at right angles to the main lines. ‘| 
Four serew jacks-fitted -with travelling wheels and bearings, 
arranged at right angles to the main bearings and operated 
from the main travelling gear, serve to lift the crane bodily 
on to the cross tracks, along which it can be worked by its 
own power. 


withdrawn from the overhanging jib, one crane-end will pass 
freely over the other, and admit of either crane being 
operated on any part of the storage space. 

Turning to cranes of the locomotive type, a good example 
of this class was supplied by the same firm to the Under- 
ground Electric Railways Co., of London, and is illustrated 

in fig. 4. This is 


a 40-ton electrically- 
operated jib crane: 
the radius of the jib 
being 24 ft., and the 
range of lift 50 ft. 
(15 ft. below and 
35 ft. above rail level), 
and lifting, sluing 
and travelling motions 
are fitted. 

The under carriage 
is mounted on eight 
steel wheels with cen- 
tral flanges and double 
treads, to travel on two 
pairs of rails with 12 ft. 
centres. The wheels 
are fitted with mild 
steel axles which run 
in gun-metal _bear- 
ings, in equalising 
frames, so that each 
tread of each wheel 
may carry its share of 
the total load. 


Fic. 3,—ELECTRICALLY DRIVEN CANTILEVER CRANE, 


Of a special type is the 2-ton electric cantilever crane, 
illustrated in fig. 3, one of two supplied by Messrs. Applebys 
for use at a ‘foreign port, in transferring phosphate from 
railway trucks to conveying plant, which, in turn, delivers 
into a ship’s hold. 

‘ Each crane is fitted with a grab of 2 cb. yds. capacity, 
the closing and opening of which are under the driver’s 
control ; the distance between the travelling rails is some 
654 ft., and the overhang at one end is some 21 ft. 


Fic. 4.—40-ton LocomMoTivE CRANE, 


The lifting speed is 120 ft. per minute; the  cross- 
traversing speed 300 ft. per min. ; and the main travel is at 
the rate of 90 ft. per min. , 
‘- The two cranes are identical in construction and arrange- 
ment, but are of different heights, the end frames which 
carry the travelling wheels and propelling gear being higher 
in one crane than in the other, so that when the crab is 


_ Energy for  oper- 
ating the lifting, slu- 
ing, and travelling 
motions is collected: from an underground conduit by a 
plough of the tram-car type. 

Fig. 5 represents one of five 3-ton electric gantry wharf 
cranes supplied to the Fremantle Harbour Board. It is 
composed of an electric jib crane, mounted upon a high 
portal carriage, constructed of steel plates and angles braced 


Fig. 5.—3-ton Exvectric WHABF CRANE. 


_ together, and having a span from centre ‘to. centre of the 


gantry rails of 23 ft. ; the-clear height from the top of the 
quay rail. to the underside of the gantry is 16 ft. The 


‘crane has a variable radius ranging from 37 ft. maximum 


to 25 ft. minimum, and a clear height of lift of 70 ft. ; 
from the wharf level to ithe centre of jib head sheave 
is 50 ft. 
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It is- fitted with lifting, sluing and travelling motions, 
electrically operated. 

The electrical equipment includes a lifting motor of 
40 B.H.P., running at 470 R.p.M., and 
giving a lifting speed of 150 ft. per min. 
at full load; a 10-B.u.P. sluing motor 
(speed, 720 R.P.M.), giving a sluing 
speed of 350 ft. per min.; and a 5- 

B.H.P. travelling motor (speed, 720 
R.P.M.), giving a travelling speed of 35 
ft. per min. 

The driver is provided with a corru- 
gated iron cabin, which also protects the 
driving gear ; the control is by means of _— 

a single lever. 

The last two examples of crane work 
to which we shall refer are adapted for 
use in the warehouse and factory, where 
a constantly-growing field for the 
employment of such devices exists. 

Fig. 6 represents a 3-ton overhead . 
travelling jib crane, designed as a com- 
bination of an overhead traveller and 
an ordinary electric jib crane, this com- 
bination largely increasing the usefulness 
of each type. 

The jib has a radius of 15 ft., and 
runs on rails spaced 7 ft. 6 in. apart, 
centre to centre. 

Lifting, travelling and sluing motions 
are fitted—the two former being each 
operated by an electric motor, and the 
sluing motion by hand. 

The lifting and travelling motors are each of 5 
B.H.P., running at 750 R.p.M., and are of the series- 
wound reversible totally-enclosed type; the former is 
attached to one end of the jib, and drives through worm 
and spur gearing on to the lifting barrel, while the latter 
is fitted to the underside of the travelling carriage, and 
operates through spur gearing. 

Fig. 7 shows a 1-ton overhead electric trolley hoist sup- 
plied to Messrs. John Glen & Co., of Caldercruix, Scotland. 
This hoist is arranged to run on the bottom flange of a 
girder, and represents a type of the greatest usefulness and 
convenience where floor space is valuable, and rapid 
economical transit of goods of all kinds a desideratum. © It 
is equipped with one 10-8.H.P. motor for lifting, giving a 
full-load speed of between 80 and 90 ft. per minute, and a 
no-load speed of about 200 ft. per minute, and with one 
2°4-8.H.P. motor for travelling, giving a speed with all loads 


of about 250 to 300 ft. per minute. The motors are of the 
series-wound enclosed ventilated type. 
The traversing gear is arranged on swivelling bogies, so as 


Fia, 6.—3-ToN OVERHEAD TRAVELLING JIB CRANE. 


to enable the hoist to go round curves very easily, and the 
hoist is made so compact that the over-all vertical dimension 
between the highest point of the hoist and the underside of 
the hook, when at the highest position, does not exceed 4 ft. 
The driver is provided with a seat suspended from the 
hoist ; and the latter is provided with collectors energised 
from two conductors, which are arranged at one side 
of the travelling girder, as shown in the view. In conclu- 
sion, our thanks are due to Messrs. Applebys for their 
kindness in furnishing the above particulars. 


THE HANKOW LIGHT AND POWER CO.’S 
WORKS, CHINA, 


Tue city of Hankow has a European population of about 
600, residing in the British, French, Russian and German 
settlements, and a 
native population esti- 


mated at three qnarters 
of a million. 

The city is situated 
some 600 miles up the 
Yangtse River above 
Shanghai, and is one 
of the most important 
centres of the tea 
trade. 

concession for 
supplying electric 
light and power to 
the British, French 
and Russian settle- 
ments in Hankow was 
obtained by Messrs. 
Poole, Lauder & Co., 
in the latter part of 
1905. 

Theabove-mentioned 
firm formed a company 
in London, styled the 
Hankow Light and 
Power Co., Ltd., to 
raise the necessary 
capital for carrying out 


Fic. 7.—OVERHEAD TRAVELLING Exgcrric Horst. started in January, 


the work; this was 
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1906, and the company hold the concession for a term 
of 25 years. 

The power station is centrally situated, and is a brick 
building measuring 100 ft. by 90 ft., divided into two bays, 
one being for the engine and the other for the boiler plant. 

The boilers are three 


up to the present there is no water supply in the settlements 
other than that obtained by means of buckets drawn from 
the river. 

The generating plant consists of three 125-Kw. double- 
current generators, of the Lancashire Dynamo and Motor 


in number, and were 
supplied by Babcock and 
Wilcox, Ltd. Each has 
a heating surface of 
1,426 sq. ft., and gene- 
rates steam at a pressure 
of 180 lb. per sq. in. 
They are provided . with 
the firm’s patent auto- 
matic chain grate stokers, 
driven from an overhead 
shaft by a small enclosed 
type engine by Messrs. 
Reader, of Nottingham. 

The main steam, ex- 
haust and auxiliary piping 
was also supplied by Bab- 
cock & Wilcox, Ltd. 

Three Worthington 
feed pumps supply water 
to the boilers, the feed 
passing through three 
exhaust steam heaters by 
the same maker. 

The water supply is 
obtained by means of a. 
4-in. high lift motor- 
driven centrifugal pump, 
situated in a house on 
the river front, about 
400 yards from the power 
station. This pump house 
is erected on a slipway, 
so as to allow for the rise and fall of the river, which in the 
winter time falls some 50 ft. below the summer level. 

The river water is pumped into two concrete settling 
tanks below the ground level, each having a capacity of 
10,000 gals. ; it is then passed through a Boby filter on the 


Fic. 2.—Tar Switcusoarp, Hankow Licut anp Powsg 
Co.'s Works. 


ferro-chloride principle, capable of dealing with 5,000 gals. 
of water per hour, and subsequently falls by gravity into a 
cast-iron tank of 12,000 gals. capacity. 

The company intend disposing of the surplus filtered 
water to ‘residents for cooking and household purposes, as 


Fic. 1.—Virew or THE GENERATING PLANT, Licat anp Power Co.’s Works. 


Co.’s make, direct-coupled to three Belliss & Morcom com- 
pound forced lubrication engines of 182 B.u.P. each, at a 
speed of 428/435 R.P.M. This plant will carry an overload 
of 20 per cent. for two hours. : 

The machines generate direct current at 440 volts pres- 


Hovusz, Hankow Licst anp PowsR 
Co.’s Works. 


sure across the outers of a three-wire network; also three- 
phase current at 300 volts pressure, which is transformed up 
to 2,000 volts by means of two static transformers of 15 
and 30-KW. capacity respectively, for supplying energy to 
the outlying districts. These transformers also serve the 
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.of balancing the three-wire system, the centre point 
of the “ Y” connection on the primary being connected to 
_ the neutral wire of the p.c. lighting system. 


The switchboard is of enamelled slate, and was supplied - 


by Ferranti, Ltd. ; it is designed for three generator and 
four D.c, feeder cireuits, together with an a.c. panel for 
controlling the alternating side of the generators, _ 

The generator circuits are protected by automatic circuit- 
breakers and fuses; the feeder circuits by automatic 
cireuit-breakers on each pole. a, 

A recording wattmeter and ammeter are provided in the 
bus-bars, and lightning arresters for each feeder circuit are 
placed at the back of the board. 

As before mentioned, consumers are supplied at a pressure 
of 220 volts for lighting,.and at 440 volts for power across 
the outers of a three-wire network. The distributor and 
feeder cables were supplied by Henley’s Telegraph Works 
Co., and are ran overhead, supported on 40-ft. Australian 
hardwood poles placed approximately 50 yards apart. 

The distributors consist principally of three heavily braided 
single cables -08 sq. in. sectional area, the feeders being 
‘15, ‘08 and *15 sq. in, section. At present some 84 miles 
of cable have been erected, supplying energy to approxi- 
mately 1,200 16-c.p. lamps; as this number is steadily 
increasing, it speaks well for the future of the undertaking, 
as the above figures relate to the first month's sopply. 

A large demand is expected in the summer months for 
fans, which should greatly help to improve the load-factor. 

The whole of the work was carried out by Chinese labour 
under the supervision of Mr. G. Paton, engineer-in-charge, 
oa we are indebted for these particulars, and Mr. F. 

airley. 


NOTES. 


Pseudo-Science.—It appears to be curiously easy for 
confused ideas regarding electrical matters to find their way into 
respectable newspapers, under the guise of science, and clothed 
with a fictitious air of authority. For example, in a recent issue 
of the Tribune, a “New Theory of the Jena Disaster” is put 
forward by the Paris correspondent of that journal on the authority 
of a M. Jean Naudin, who attribrtes the explosion “to Herzian 
[sic] waves and accumulated telluric currents.” ‘In the dry dock 
the yes+el was isolated both from the sea and the ground by the 
wooden props on which it rested. The electricity consequently 
accumulated-in the powder magazine. M. Naudin affirmed to the 
Matin correspondent that under such circumstances a badly-directed 
Herzian wave and a high tension spark would cause a terrible 
explosion,” 


On. the other band, in quite a different direction, the Edinburgh | 


Evening Dispatch reports that “Miss Martha Craig, the lady 
scientist: who is endeavouring to explode the ‘ fallacies’ which, she 
says, exist in the minds of scientists of to-day in regard to the 
universe,” describes electricity as ‘‘ energy that reaches from the 
surface of the earth to the outside of the periphery which surrounds 
the vortex.” We must confess that we bad not thought of it in 
that way before. “Vibration, she said, had two qualities—zate 
and shape, and of the latter it may have any. Then, when things 
of a different rate and different shape moved together the small 
ones slipped through between the large ones und the rapid ones 
through between the slow ones. The result was a vacuum, and a 
vacuum could not exist, for the moment it was made it was instantly 
filled up by the surrounding substances. This, she said, was the 
vortex, and every time it was crushed it would grow larger, because 
the vacuum always grew larger.” In this we discern a practical 
hint for lamp makers, : 


Glasgow Electrical Contractors’ Dinner.—aAs briefly. 


stated in our last issue, Mr. Wm. McWhirter occupied the chair at 
the annual dinner of the Glasgow local branch of the Electrical 
Contractors’ Association, which was held in the Grosvenor 
Restaurant. on March 21st. Bailie Willock, in proposing “The 
Local Branch,” remarked that the lot of the electrical contractor 
was not so bad in Glasgow as it was in many other places where 
free-wiring, hiring out of motors, &c., were carried on by local 
authorities. He deprecated the custom which many municipalities 
had of devoting the profits from their electrical undertakings to 
the reduction of the rates. That just meant that the user of elec- 
tricity was taxed to keep down the rates of all the other citizens. 
They should rather use their profits,as they did in Glasgow, to 
reduce the price of electrical energy, and so encourage the whole 
electrical profession in their midst. Where profits had gone to the 
reduction of taxation, he had noticed that sometimes the electrical 
plant was not. up to date, and efficiency was apt to be neglected 
generally. He was.glad to say that the electrical contractors of 
Glasgow were thoroughly up to date, and there was a distinct 
tendeacy among them to demiand a highor standard of workman: 
thip, People were beginning te steer clear of the lowest offer, and 


some of the shoddy, careless workmanship of 10 years ago would 
nowhere be in their midst to-day. He was convinced 
that the better the quality of their work the more there would be 


for them to do. i 
Mr. McWhirter, in reply, said that in spite of the ever-varying 


- theories with regard to the natare of electricity, the electrical in- 


dustry remained—the only stable factor amidst the otherwise shifting 
sands. The ideaof formingan association was first mooted in Glasgow 
in 1900, and there were now branches in nearly all the principal 
towns. By their frequent meetings together and free expression of 
opinion, they had come to work together, understanding each other 
better and getting rid of the suspicion and animosity with which 
they used to view each other. Their association had improved the 


‘standing of its members, it had raised the standard of work, and 


the workmen of to-day were much superior to those of seven years 
ago. Their association had always been received most courteously 
by the Glasgow Town Council, and their differences had been 
few and easily adjusted. Contractors in other towns had been less 
fortunate. In Woolwich special powers had been obtained, and every 
contractor in the town had been driven out or 1uined. Now the 
Woolwich people had had to call in outside assistance owing to the 
youddle into which their electrical department bad fallen, and the 
first advice tendered was the complete abolition of the wiriug 
department, and this advice has been at once acted upon. Ina 
recent case where a difference has arisen between a contra-tor and a 
consulting engineer regarding the preper reading of a specification, 
their Association had called for arbitration, with the result that the 
contractor had won on all points, and the municipality in question 
had paid over £1,400 to the contractor. The Manchester Elec- 
tricity Depariment had decided that they would only accept 
the work of gqaalified electrical contractors. The list which 
had been prepared as a register was to be headed with the 
members of their Manchester local branch. Such registration 
would, no doubt, soon be necessary all over the country. 
With the continued increase of their membership they hoped in the 
future to do better work than ever, for the organisation and improve- 
ment. of their whole industry. . 

Mr. Thomas Wright, in replying to a toast, urged them to work 
together against the putting in of underpriced offers. Such a pro- 
ceeding only made for bad workmanship and didn’t pay even 
then. It was detestable to think that they must put in offer after 
offer frequently, not only without any profit, but at a loss. 


A Development in the Gas Industry.—An interest- 
ing light upon the straits to which the gas industry is put in its 
endeavours to compete with electricity, is thrown by a German 
patent recently been taken out by a Frenchman, M. Emile Louis 
Andié, of Arcachon, to wit. The patent is No. 177,274, and covers 
the use of an egg-shell as an incandescent gasmantle. The egg is 
to be blown and to have its two ends cut off, and then it isto be sup- 


‘ported round a gas burner, more particularly a burner consuming 


acetylene, so that it may be heated to incandescence from the 
inside. The inventor, of course, claims that the light is very 
pleasant, and that the mantle does not exhibit tLe absurd amount 
of fragility characterising the products made according to the 
Welsbach patents. ~ We can well believe this second claim, at any 
rate. It would appear that we have at last a new variation in the 
old story about the curate’s egg. The up-to-date clerical syco- 
phant will now reply: “I assure you, my Lord, it smells just 
like gas; the shell is quite excellent, and’ will make a beautiful 
mantle.” - 


National Electrical Manufacturers’ Association.— 
The second annual general meeting of this Association is to be held 
at the: offices, Dartmouth House, 2, Queen Anne’s Gate, West- 
minster, on Tuesday next, April 9th. The report of the Committee 
forthe year 1906, which will come up for adoption, mentions that 
the question of the next electrical exhibition has been under con- 
sideration, and “some considerable pressure is now being brought 
to bear by the Manchester and Salford Corporations,” which will 
probably accord considerable financial support. It is suggested 
that the matter should be settled at next Tuesday’s meeting. A 
status bureau provisional scheme has been prepared. It is con- 
sidered that the continued rise in price of raw material is a matter 
that requires to be dealt with by the trade in sub-sections. Pres- 
sure of other business has prevented the calling of a special meet- 
ing of electric fittings manufacturers to deal with the loaning of 
goods. Conferences have been held with the Incorporated Muni- 
cipal Electrical Association, and arrangements have Leen arrived at 
with. regard to the terms and conditions of municipal specifications. 
The other questions dealt with in the report include references to 
railway rates and conditions for switchboards; the need for 
improved classification of electrical goods under imports and 
exports returns, to which the ExzcrricaL Review bad drawn the 
Association’s attention; the work of the several sub-sections; and the 
election of Mr. C..8. Northcote as honorary organising secretary in 
order to retain his services for the benefit of the Association, not- 
withstanding the severance of his connection with the trade. The 
Electrical Trades’ Benevolent Institution has £1,196 invested or in 
hand. The Association’s finances show a credit balance of £117 
and £100 invested in Consols. There are at present 59 members 
in the Association. 

National Association of British Exporters.—We 
have received some literature relating to this new organisation 
from Mr. Frank Jordan, the secretary, of 64, Imperial Buildings, 
Ludgate. Circus, H.C, Pressure upon our space prevents any 
extended reference to the matter this week. In short, the 
fostering of British trade abroad is the main object of the 
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Copper.—The end of March sees copper a little more in 
favour of the manufacturer, though still decidedly high. The 
curious drop in price which, commencing on the 25th, carried 
standard from £107 to £98 in a couple of days, is a good example 


of the nervous condition of the market. The price to which copper . 


had attained appeared a fairly genuine one, é.¢, not an inflated 
value, depending on speculation, and yet a fall of this kind can 
hardly be attributed to the ordinary operation of productive 
trading. The universal depression in the value of securities, the 
approach of settling day, and the absence of the consumer from the 
market, appear to have acted in combination with compulsory 
realisation or intentional profit-taking by large holders to produce 
what was practically, in a financial sense, a panic. As soon, how- 
ever, as the metal began to approach a price at which it became 
possible to the manufacturers, it naturally hardened again. It is 
to be hoped that the increased supplies, which the high price must 
ultimately bring out, will shortly begin to make themselves felt. 
‘The present situation would seem, however, to be a favourable one 
for the formation of a ring, a strong movement being capable of 
frightening the prices of securities to an extraordinary extent. 
Otherwise, the impression now seems to be that the price has seen 
its highest. 

Taking the month as a whole, the tendency has been entirely in 
the downward direction. For the week ending March 4th, standard 
was £109 10s. forcash, and £110 12s. 6d. for three months, showing 
the general estimate of the price forward at that time. On the 
9th the cash price was unchanged, but forward was quoted at 
£110 15s. At the end of the first fortnight cash had dropped to 
£107 12s. 6d., and three months’ delivery was down to £106 5s. by 
the 20th, but on the following day rallied considerably. By the 
23rd cash had fallen to £106. The last few days of the month saw 
the rapid fall before alluded to. The market closed on a much 
firmer tone, however, £99 10s. being the price for three months’ 
delivery. This week the fall has been proceeding at a greater rate, 
the cash price on Wednesday afternoon being in the neighbourhood 
of £92. 

Messrs. Merton’s report gives the total output of copper for 1906 
as 711,675 tons, as against 682,122 tons for 1905. It appears from 
this that there was little margin for increasing the output, as the 
price has had, on the whole, an upward tendency since November, 
1905. The first half of the present year should show what has been 
done in the way of opening up fresh supplies. 

Mid-monthly visible supplies were 13,297 tons, an increase of 
4,000 tons on March of 1906. The supplies for the close of the 
month are estimated at 15,000. This may well in fluence the price. 


Electric Shock Fatalities,—On the 27th ult., David 
Smith, aged 32, a master shifter at the Lambton Colliery, Durham, 
was supervising a mechanical coal-cutter, when he was heard to 
shout, and William Stevenson, upon going towards him, observed 
electric flashes. When the current had been switched off, Smith was 
discovered lying dead, with the hauling rope, about which the 
sparking occurred, under his leg. Examination showed that the 
insulation had been torn from the cable, and the bare wire 
was exposed. At the inquest Mr. J. Sharp said he found the cable 
jammed against a chock; its insulation had been completely 
destroyed, and a current at 500 volts set free. For 70 yards behind 
the coal-cutter the cable was taut. This was against the rules, and 
he believed that if the men had carried out their instruc- 
tions, even if the rope which fastened down the cable had broken 
(as it had done), the cable would not have risen to where it had 
jammed. 

On April 1st Harry Price, an army pensioner, was killed on the 
Liverpool-Southport Electric Railway, at Ainsdale. He alighted 
from a train at Ainsdale (L. & Y.) station soon after 9 o'clock, and 
set out to walk along the railway line towards his home. His body 
was found later lying on the track. It is presumed that he touched 
the “live” rail, and was killed immediately. He was 35 years 
of age. 


Institution Notes. — The Nottingham Guild of 
Mechanical and Electrical Engineers held their tenth annual 
dinner on March 21st at the Welbeck Hotel, Nottingham. Between 
80 and 90 members and guests sat down to table, where the chair 
was taken by Dr. Boobbyer, the medical officer, in the unavoidable 
absence of the president, Alderman Charles Bennett, who was 
absent for the first time since the inception of the guild. Among 
those present were Profs. W. Robinson and A. Morley, Messrs. 
Lucas, B.T.-H. Co. ; Christe, British Westinghouse Co.; and Walter 
Smith, of Glover’s. Mr. C. J. Hofton, in proposing the toast 
of the Mayor and Corporation, deprecated the introduction 
of politics into municipal life, and humorously criticised the 
work of the Council. Dr. Boobbyer, in replying, retorted 
that while in minor matters politics were not forgotten, 
when it came to serious business there was very little of 
politics. While recommending the Guild to take a leaf out of 
German books regarding the need of personal study as against 
aes conference, he commended the Guild on the good work it 

ad done in affording opportunity for the exchange of views on a 
wide range of engineering subjects. Prof. Morley, replying for 
“Engineering,” said that the. practical training in technical 
colleges was of little avail, and that in many cases the student was 
better with little science and much practice; still, though the 
British fitter was undoubtedly the best in the world, without a 

grounding of theory he could not. advance. There was an 
excellent musical programme, and the proceedings terminated 
just after midnight. 

Institute oF Marivg Enoremrs.—On March 25th Mr. A. E. 
Battie gave an experimental lecture on ‘‘ What is Electricity ?” 


Appointments Vacant.—Switchboard attendant for 
Torquay (25s.); mechanic electrician for the Hast Indian Rail- 
way Co.; assistant in the electrical engineering department (£150) 
at the Royal Technical Institute, Salford. 


Verity-Dalziel Train-Lighting Apparatus.—In our 
description of this system of train lighting, in last week's issue, we 
erroneously stated that the regulating machine was reversible as to 
rotation ; a close inspection of the diagram, fig. 1, shows that this 
is not so. The first and second paragraphs of page 515 should be 
slightly amended as follows :—-Referring to fig. 1, which repre-ents 
approximately the arrangement of the system, it will be seen that 
the motor and exciter armatures are each provided with a shunt 
winding, and that the motor has an additional winding in series 
with the controller field winding and the exciter armature. The 
motor and its shunt are directly across the mains, and the controller 
armature is in series with the main generator field winding. The 
main generator pressure is approximately 58 volts, and the exciter, 
which has a highly saturated field, gives approximately 56 volts 
pressure ; as these oppose each other, it is evident that any fluctua- 
tion of pressure will produce a corre-ponding change in the con- 
troller field current; this is multiplied in the controller voltage, 
which affects the strength of the main generator field—reducing it 
when the greater pressure is above the normal or exciter pressure, 
and assisting it in the reverse case. 


The M.E.A. Meeting at Sheffield.—The twelfth annual 
convention of the Incorporated Municipal Electrical Association 
is to be held at Sheffield from June 24th to 29th, 1907. The 
Council will have its headquarters at the Royal Victoria Hotel, 
Sheffield. The following is the provisional programme (subject to 
alteration) :— 

First Day.—Tuesday, June 25th. 

Morning. Presidential Address. Reading and discussion of papers. 

Afternoon. Visit to Vickers, Sons & Maxim, Ltd., River Don Works. 

Evening. Reception and dance, given by Lord Mayor of Sheffield, at 
the Town Hall. 

Seconp Day.—Wednesday, June 26th. 

Excursion in the Dukeries (all day). 
Tuirp Day.—Thursday, June 27th. 
Morning. Annual general business meeting. 
Afternoon. Reading and discussion of papers. 
Evening. Members’ annual dinner. 
Fourta Day.—Friday, June 28th. 
Morning. Reading and discussion of papers. 
Afternoon. Visits to tramway and electric light stations. 

The following are some of the subjects which will probably be 

discussed during the Convention. The list may be extended or 
altered :—Depreciation; three-phase distribution; extensions to 
outlying districts ; the selling price of current; alternating-current 
distribution. 
_ A detailed official programme wiil be issued in due course, and, 
in the meantime, all communications should be addressed to Mr. C. 
McArthur Butler, secretary I.M.E.A., Staple Inn Buildings, 
Holborn, London, W.C. We are informed that the social functions 
of the first. two days are being arranged with a view to ladies 
joining the party. 


Colliery Ventilating Scheme.—A large and important 
scheme for the ventilation of Murton Colliery—one of the largest 
in the country—is about to be carried out. The workings of this 
pit are very extensive, under an area of many miles radius, and 
the question of supplying the roads, &c., with fresh air is an intri- 
cate and vital one. The air shafts—of which there are two—are 
36 ft. in diameter, and are fitted at the mouth with electrical fans 
of similar dimensions. These fans, it is claimed, are the biggest 
and most powerful ever made, and will be driven by motors with 
an aggregate horse-power of 700. One or other of the fans will be 
always at work, creating the current of fresh air and drawing out 
the foul air from the farthest workings of the mine. This ventila- 
tion scheme is part of a greater project of electrification now being 
put in hand at this colliery, which will place it in the first rank 
among coal pits so far as up-to-date equipment is concerned. 


Electrical Standardising, Testing and Training 
Iustitution.—On the results of the Scholarship Examinations held 
at Faraday House on March 20th, 21st, 22nd, 1907, the following 
recommendations are made :— 

To the Faraday Scholarship of 80 guineas per annum, tenable for t : 
—J. Manners Smith, Ipswich School. 

To Exhibitions of 30 guineas per annum, tenable for two years :—L. Wallis, 
King’s School, Rochester; G. A. Stevenson, St. George’s College, Weybridge. 

To an Exhibition of 20 guineas per annum, tenable for two years:—W. L. A. 

special Prizes of 10 guineas each:—H. Wallis, Wellingborough G 
School; W. A. Warren, Bedford Grammar School. igs: esiaed 


Occlusion of Gas in Vacuum Tubes.—<As the result 
of experiments carried out by Mr. A. A. C. Swinton, and commun- 
icated to the Royal Society on February 28th, it appears that the 
increase in the vacuum of Crookes tubes, which is observed to take 
place, is largely due to the occlusion of the residual gases in the 
glass walls of the tubes. The gas, in fact, is mechanically driven 
into the substance of the glass as the tube becomes “ harder,” and if 
fresh supplies of gas are conveyed into the tube, the process con- 
tinues to take place. On heating portions of the glass of old tubes, 
Mr. Swinton found that the inner surface became clouded, due to 
the presence of quantities of minute bubbles, visible with the micro- 
scope, about 0°01 mm. in diameter, and 0 122 mm. from the surface. 
That the gas was mechanically held in the glass, and not chemic- 
ally combined with it, was proved by simply powdering the glass 
ina vacuum, when an immediate fall in the vacuum took place; 
moreover, when the residual gas consisted of helium, which does 
not combine with anything at ordinary temperatures, similar results 
were obtained. 
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Dockyard Electrical Cricketers.—A smoker in aid of 
the cricket team that is being formed in connection with the elec- 
trical engineers’ department of Devonport Dockyard was held 
recently at Plymouth. The president of the team is Mr. Phillip 
Watts, the first assistant to the electrical engineer. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExzoteicaL Review posted as to their movements. 


Central Station Officials —The Dover T.C. has 
appointed Mr. RicHarD CatpBack as draughtsman and distribution 
assistant at the electricity works. 

Mr. H.B. MaxweE tt, burgh electrical engineer at Partick, has 
accepted an appointment with Mesars. Reunert & Lenz, of Johannes- 
burg, and will be sailing about the middle of May. 


Tramway Officials.—In the presence of a large gather- 
ing of the Bournemouth Corporation tramway employés, at the 
generating station, Southcote Road, on 28th ult., presentations were 
made to the following officials, in view of their approaching mar- 
riages :—Mr. H. G. ANDREws (solid silver salver), Mr. J. H. Cu1ck 
(onyx clock and ornaments), Mr. H. Baker (cheque). Hearty 
cheers were given for the three gentlemen and their future wives. 
The presentations were made by Mr. J. Bulfin, borough electrical 
engineer. 

Mr. GEoRGE CARDWELL, mapager of the Leeds branch of the 
Brush Electrical Engineering Co., has been appointed manager of 
the Hartlepool tramways. 

The Nelson Corporation electrical tramway employés have 
presented Mr. J. W. Hupson, chief inspector, who has been 
appointed manager of the motor-omnibus system at Todmorden, 
with a rosewood inkstand and writing outfit. Mr. G. W. 
Naylor, chief assistant in the electricity department, made the 
presentation. 


General.—Mr. Smnrey Ransom, A.M.I.E.E., of the 
electrical department, Midland Railway, London, was married at 
West Ealing on March 30th, to Miss Josephine M. Davies, of 
Armidale, Australia, To mark the occasion he was presented by 
the staff with a handsome walnut overmantel, suitably inscribed. 

On the occasion of his marriage, Mr. T. W. BroapBent, Electrical 
Engineer, East Parade, Huddersfield, ~has been presented by his 
employ¢s with a music cabinet and a framed photograph of the 
employés 

Mr. A. F. Goopwin, for many years in the Supply Department 
of the General Electric Company, has severed that connection, and 
has joined the staff of Messrs. Thomas L. Scott & Co, Ltd., 28, 
Martin’s Lane, Cannon Street, E.C. (late of London Wall 
Buildings). 


Obituary.—We regret to learn of the death of Herr 
FRIEDRICH UPPENBORN, engineer of the Miinchen City Electricity 
Works, which occurred on March 25th. He was 48 years of age. 

Reuter reports from St. Petersburg the death of M. Trusar- 
CHEFF, director of the St. Petersburg Telegraph Agency, which 
occurred on March 25th. 

Mr. Tuomas Epwarn Jackson, an electrical engineer, 22 years 
of age, and brother of Mr. W. A. Jackson, the borough electrical 
engineer at West Bromwich, was accidentally killed last week. 
Deceased, who was employed at the electricity works, was in 
the habit of going from his home to the works: on a motor 
bicycle, and it was while he was so riding that he was run into by a 
horse and trap and killed. The occupants of the trap were censured 
by the jury for driving away after the accident. Deceased’s state- 
ris = his death was that the trap was on the wrong side 
of the road. 


CITY NOTES 


Cork Electric Tramways and Lighting Co., Ltd. 


Mr. A. R. Monks presided at the annual meeting. held at 83, 
Cannon Street, E.C., on Wednesday, March 27th. He moved the 
adopted of the report (tee ExzctRicaL Review, March 22nd), and 
this having been seconded. 

Mr. J. B. Concanon, a large shareholder, objected to the 
smallness of the provision made for depreciation (£2,500). 
He had referred to the same question at last year’s meeting, 
and now returned to it, because it was a very serious matter. 
He contended that at least 2 per cent. of the actual cost 
of replacing the whole of the plant and machinery, &c., ought to be 
put by for depreciation and renewals as distinct from ordinary 


repairs. He had been connected with tramways for many 
years. All of them who were interested in tramway companies 
claimed from the ;income-tax commissioners a rebate of 4 
per cent. for the depreciation of plant, machinery and 
permanent way. Glasgow tramways allowed 44 per cent. 
upon the total cost. He said that the company should 
put by 2 per cent., and unless he had a satisfactory explana- 
tion, or unless the chairman expressed an intention of meeting 
the situation in the very immediate future, he would have 
to move a resolution on the point. His opinion was that the 
Courts would not allow the payment of dividends until depreciation 
had been provided for, and he quoted the case of Davison v. Gillies 
in support of his contention. Some conversation followed con- 
cerning the provision for depreciation made by some companies, 
and the want of provision in the case of other companies, but as 
the chairman did not answer to Mr. Concanon’s satisfaction, 
he moved the following amendment: “That the report and 
accounts be received, but that payment of the dividends be 
suspended pending the report from a qualified independent 
electrical engineer up:n the sum necessary to set aside as 
reserve for depreciation and renewals of the company’s property. 

The CuarRMan, in reply, said that since Mr. Concanon’s remarks 
a year ago, they had considered the question of a further monetary 
reserve. Of course, they would all like to have their company 
strengthened as far as possible, and have far greater reserves, but 
they had gone very carefully into the matter, and had made com- 
parisons with nearly all the tramways in Great Britain, and found 
that the company, in proportion to its capital and other matters, 
had a very substantial reserve fund. Very few, even municipal 
bodies, had shown a greater percentage. It was very fine to talk 
about prosperous concerns such as the Anglo-Argentine, but they 
could not possibly place their reserve fund on a similar basis. 
There were very large tramway companies with double and treble 
the capital of this one which kad not relatively the same reserve. 
They felt that they were justified in not having such a large 
reserve, because of the great increase in the lighting and power 
department. If it were a tramway matter alone, he dared say 
there would have been some justification in striving to build up a 
larger reserve. He could make no promises at present to follow 
out Mr. Concanon’s proposition. 

The amendment was seconded by Mr. E, G. Concannon. . 
Mr. J. B. Concanon said he objected to the amount being fixe 
haphazard. Had they noone in their mind who would within 
12 months make an investigation and report, and would they be 

prepared to act upon his report ? 

The CHaInMAN remarked that he was not prepared to say that 
they would. They did not think that Mr. Concanon’s suggestion 
on the whole matter was a fair one. 

Mr. MagtinpaLe asked if Mr. Concanon would be satisfied if 
they showed that they were putting by as much as any other 
company. 

Mr. Concanon said: No. He would be satisfied to leave the 
watter to their friends in Germany, although they were interested 
in the B.T.-H. Co., who owned three-fifths of the capital. He 
asked what was the basis upon which the directors fixed £2,500 
a year. 

The CHarRMAN said it was a round sum which, after paying 
dividends on the preference and ordinary shares, they could put 
away. 

Mr. Concannon: “If you have no surplus after paying the 
ordinary you put nothing away?” 

The CHarRMaN said that this was an illogical argument. 

* After a great deal of conversational discussion of the kind briefly 
indicated above, the amendment was put to the meeting, and lost 
by two votes to six. 

Mr. Concanon said he would demand a poll, but on ascertaining 
that the board had the B.T.-H. proxies, he withdrew that demand. 
He left the meeting, ttating that he would teke proceedings at 
once to test the legality of the action of the directors in the 
matter. 


Gateshead and District Tramways Co., Ltd, 


THis company held its annual meeting on March 27th at 
Donington House, London, Mr. C. R. Greene presiding. The 
profits for the year were a record in the company’s history. The 
total revenue amounted to £52,622, an increase of £2,870; while 
the profit, after deducting all expenses chargeable to revenue, includ- 
ing repairs and maintenance and interest on mortgage, amounted 
to £19,928, a net improvement of £5,876. The total balance avail- 
able for distribution amounted to £20,333, which the directors 
recommended should be allocated as follows:—To depreciation and 
reserve fund, £3,000; to writing off balance of expenses of obtain- 
ing advance on mortgage from Scottish Widows’ Fund, £1,853 ; to 
provide for a dividend for the year on £12,610 6 per cent. prefer- 
ence shares, £756; to provide for dividend on £120,000 5 per cent. 
preference shares, £6,000; to pay adividend on the ordinary shares 
at 6 per cent. on £135,000, £8,100; and to carry forward £623. 
Although the increase in the treffic receipts was due to a great 
extent to the exceptionally favourable weather experienced during 
the year, the directors considered it very satisfactory that, leaving 
out of consideration the saving due tothe decreased cost of energy, 
the expenditure incurred to obtain the additional £2,526 in receipts 
was oniy approximately £400. In the last report the directors 
stated that under the new agreement with the County of Durham 
Electric Power Distribution Co. a saving of £2,000 per annum was — 
anticipated. The anticipated saving had been more than realised, 
the actual amount being £3,392. 
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_ Metropolitan Electric Tramways, Ltd. 


Tue annual general meeting of the above company was held at 
Salisbury House, E.C., on Wednesday last week, under the chair- . 
manship of Mr. E. Garcke. 

In moving the adoption of the report (see ErzctricaL Rrvirw, 
March 29th, page 526), the CHarRMAN said that the net result was that 
they had made £30,800 more gross profit in 1906 than in 1905, 
£26,000 of which was derived from the working of tramways and 
light railways ; £3,600 was additional dividends received ; and £400 
sundry items. But they had had more expenses, amounting to 
£24,900, made up of repairs and maintenance; £1,732 written off pre- 
liminary expenses, the payment of £8,800 more to the Middlesex 
County Council as rent on the capital expenditure they had incurred ; 
£1,521 to the London County Council by way of rent for use of 
their line at Highgate Archway; £3,816 more in respect of 
interest on debentures and loans; and £3,218 more in general 
items. Another item, which appeared upon a comparison of profit 
and loss for this year and last, was the dividends they had received 
from the North Metropolitan Tramways Co., amounting to £54,952, 
of which they had only taken credit for half, and carried 
forward the other half to be dealt with next year. The capital 
account had increased by £187,000, due to the completion of the 
purchase of the Harrow Road and Paddiogtoa undertaking, 
and the reconstruction and electrical equipment of that under- 
taking, and also the electrical equipment of five additional miles of 
tramways and light railways which had been completed in the 
past year. It was also partly due to some further advances to the 
power company in which they were largely interested. The tem- 
porary loan of £220,759, and the guarantee of debentures of the 
North Metropolitan Co., £52,700, were items which had both dis- 
appeared since the closing of the books. They would remember 
that the lease of the North Metropolitan Tramways, in which they 
held £78,000 out of £110,000, was sold to the London County 
Council. In the past year they had received in respect of the sale 
£274,764, which had been applied to the discharge of the two items 
he had referred to. The original amount of the debentures was 
£150,000, but £97,300 had been cancelled by redemption, and 
£52,700 had been paid off. £76,200, out of the £97,300 which had 
been cancelled, had been re-issued by the company under the 
scheme he explained last year. The item of £9,500 for temporary 
deposit in the joint names of the company and the Willesden Urban 
District Council had now disappeared. They had now clese upon 30 
miles of tramways and light railways open for traffic, and had carried 
36,000,000 passengers in the past year, which was an increase of 
7,500,000 on the preceding year. They had taken an average of 
£7,500 per route-mile, which was quite up to their expectations, and 
might be regarded as satisfactory. They expected to open 
six additional miles in the present year, but they must 
not be surprised if the receipts per route-mile suffered a 
slight diminution, because the new lines would probably 
not be relatively quite so remunerative as the lines they had 
already opened. There was no doubt in the minds of tramway 
directors that the tendency to reduce fares had been carried too far. 
Twenty years ago when tramways were worked by borses the 
average fares throughout the country were 1°6d.; 10 years ago, 
when worked by steam, they were 1°3d ; and at the present day 
when most tramways were worked electrically, the average was 
only lid. That was to say that, notwithstanding the enormous 


" improvements of the service, the greater facilities they gave the 


public, and the much longer distances they carried them for the 
same fare, the average fare per passenger had been reduced by 
something like $d. per passenger. They felt, in common with other 
tramway companies, that the limit had been reached, and that not 
only must they make definite protests against any further reductions 
of fares, but it behoved them as men of business to make very great 
efforts to see whether some readjustment of fares could not be 
obtained. These fares had been reduced by socialistic demands to 
which local authorities had been very subservient, and they now 
partook of the nature of a compul-ory philanthropy to one class of 
the community atthe expense either of the rest of the travelling 
public, or the shareholders or the ratepayers who owned the 
undertaking. There was also great inequality in these low fares. 
On their lines workmen could travel for five miles for 1d. before 
8 o'clock in the morning. Now the workmen might be in receipt 
of very good wages, and might be much better able to pay the 
average normal fare than the clerk who travelled an hour later. 
There were other questions relating to the traffic problem which 
they thought ought to be considered by some impartial authority 
free from politicai considerations. They hoped that some con- 
sideration would be given to the recommendations of the Traffic 
Commission, and certainly a Traffic Board should be appointed. 
Such a board was not merely needed for London requirements, but 
would be exceedingly desirable for the whole of the. United Kingdom. 
Dealing next with the electrical power business, the chairman said 
they thought very highly of it. The volume of trade had steadily 
increased, and the undertaking was now yielding a very fair return, 
and there were indications that the returns would go on improving. 
It was satisfactory to be able to say that since they had started the 
business of power supply in the very large area they controlled, no 
other electric light station had been erected either by other com- 
panies or by local authorites, and they were at present supplying 
electricity in bulk to botb local authorities and companies, and he 
had every reason to believe that that kind of business could be 
largely increased. Amongst private firms supplied with energy was 
the Edison & Swan lamp factory at Ponder’s End, and they were so — 
satisfied that they now worked the whole of their machinery ~ 
wlectricity, and had dene away with their steam plant; Inasmu 


as they were doing their duty, and no one had any cause for com- 
plaint, it-was a matter of surprise to them that they should be so 
frequently disturbed by what was now known as the London power 
problem. They were outside the London area, and might fairly 
ask to be left alone by the L.C.C., but for three years they had been 
put to the expense of fighting Bills in-Parliament. He could only 
hope that the recent change in the constitution of the L.C.C. would 
produce a modification of the policy of the late Council, which had 
always found expression ia an attack upon capital whenever capital 
promised to be remunerative. Their investment in the power com- 
pany was now fairly large. They had £230,000 invested in shares 
and £150,000 in loans. There was no doubt that a very consider- 
able capital was necessary for the development of such a business, 
and it was a matter for consideration by the directors whether it 
would not be well that the Power Co. should tosome extent be 
separately capitalised instead of being dependent upon the assist- 
ance of the Tramway Co. While they had no desire whatever to 
part with their large interest in the compavy or in any way to lose 
their control of the business, yet it was a matter for consideration 
whether it would not be better that any further capital required by 
the power business should not be raised by independent capitalisa- 
tign. 

Sir Ernest SpeNcER seconded the motion. 

Mr. Invxs asked what the reason was for only taking credit for 
half the North Metropolitan Tramway Co. dividend this year. 

The CuainMan said they had received in past years about £24,000 
a year from the North Metropolitan Tramways Co. as dividends, 
and as last year they received £55,000, it was thought well not to 
have all their cake at once, as it might be convenient to have half 
next year. In addition to that, the capital account of the North 
Metropolitan Tramways Co. had not yet been adjusted. 

The motion was then carried and the retiring directors were re- 
elected. : 


South London Electric Supply Corporation, Ltd, 


THE ordinary general meeting of this company was held on Tuesday, 
March 26th, at the Cannon Street Hotel, Mr. J. Atherton presiding. 

In proposing the adoption of the report (see ELEctRIcaL REVIEW, 
March 22nd, page 486), the CHarrman said that the satisfactory 
progress of the company had been maintained. The number of lamps 
connected was equivalent to 24,208 of 8-o.p., the largest increase 
since the company first started. That number had already been 
added to since the commencement of the current year, and there 
were a large number of customers awaiting connection. The 
number of units sold for industrial purposes had increased by about 
40 per cent. more than the units sold for the same purpose last 
year. In consequence of the negotiations, the board had been 
pressing forward with the manufacturers, a large numberof customers 
had been obtained, to whom they were now supplying power 
for motor purposes. Special attention had been given to the supply 
of power for factories and for electric driving purposes, and they 
had increased that particular business by about £1,400. They had 
had to still further reduce the charges for current to customers, 
as they found that although their output was larger, the gross 
profit did not increase proportionately. They had only had the 
benefit of the tramway contract with the London County Council 
forsix months, as compared with 12 months in last year’s figures. 
The contract, which expired in May of 1905, was extended till July 
of last year, but the terms of.the transaction were such as to only 
allow for a small margin of profit. They must, however, remember 
that they had had that contract when the company was in the 
early stage of its existence, and although they, needless to say, 
regretted its loss, they must remember that it was of great 
assistance to them. He referred last year to the fact that 
they did not intend spending so much money in opposing Bills in 
Parliament affecting the company’s interest, and last year they 
only spent £327, as against £1,950 in the preceding year. This 
year all the electric lighting companies had combined together and 
promoted a Bill for their mutual interests and for the supply of 
electricity in bulk, and they had joined the scheme. Their 
expenditure on that score, however, would be very small, only 
about £150. There were two other Bills in Parliament, one 
promoted by the London County Council, and the Administrative 
County of London Electric Supply, but having regard to the result 
of the recent County Council elections, the ultimate issue of the 
Council’s Bill appeared to be remote. The capital expenditure, he 
was pleased to say, was on a moderate scale. They had laid 10 
miles of additional feeders, because they found they were an abso- 
lute necessity to deal with the increased business of the company. 
Six sub-stations had been constructed, so as to deal more efficiently 
with the high-tension work cf the company. They did not expect 
to incur any additional capital expenditure this year other than 
was required for the extension of the company’s business to meet 
the increased demands, The debentures would fall due io April, but 
they had decided to borrow a loan from their bankers, and wait 
until the money market was more firm rather then issue new capital. 
They still held the record for the lowest price per unit of any 
metropolitan electric company, notwithstanding the fact that 
they had not the same facilities as other companies. Anagreement 
had been made with the railway company, to that they could have 
their coal borne direct to the works, and the siding was in course of 
construction. With regard to the balance available for distribution, 
that, be thought, might be considered satisfactory. They had an 
available balance of £13,555, and they proposed to pay a 8 per cent: 
dividend and carry forward £3,606 to the next year, 

Mr: Rrxon seconded the motion, and the report was adopted: 
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Bruce Peebles & Co., Ltd. 


‘Tae directors’ report for 1906 says that the net trading profit for 
the year, after providing for depreciation and all necessary charges 
in connection with the management of the business, amousts to 
£45,993. Deducting directors’ and managing directors’ remunera- 
tion and auditors’ fees, interest on debentures and income tax, there 
is a balance of £38,344, to which is added £7,271 brought forward 
at December 31st, 1905, making the total to be dealt with £45,615. 
There was paid in September last 6 per cent. preference dividend 
for the half-year to June 30th, 1906, requiring £4,275, and a similar 
amount for the last half-year. There is also to be placed to the 
preference shareholders’ speclal reserve fund, as provided by the 
articles of assdciation, being not less than 10 per cent. of the net 
profits, £3,834, while a dividend, at the rate of 6 per cent. per 
annum, on the ordinary shares in respect of the year ending 
December 31st, 1906, less income tax, absorbs £7,123. There is 
devoted to writing off the balance of expenses in connection with 
issue of shares and debentures in 1905, and the whole of the ex- 
penses of the issue of shares in 1906, £7,335; £12,000 is transferred 
to general reserve account, and £6,772 is carried forward. The 
preference shareholders’ special reserve fund is invested in trustee 
securities, and, including the sum to be transferred thereto, will 
amount to £11,557. The general reserve account, including the 
sum to be transferred thereto, will amount to £27,000. The shares 
acquired by the company in power and traction companies, as part 
payment of certain contracts, have been valued by the directors 
considerably under par, and they believe the valuations to be 
reasonable. In order to cope with the expansion of the company’s 
business, it is proposed to increase the borrowing powers of the 
company hy £100,000, and notices calling an extraordinary general 
meeting for this purpose accompany the report. 


Johnson & Phillips, Ltd, 


Tux directors’ report, to be submitted at the second annual general 
meeting to be held at Winchester House on Monday, April 8th, 
says that it will be seen by the profit and loss account, that the 
profit for the year ended December, 1906, on trading account, &c., 
after making provision for bad and doubtful debts, and after 
charging to revenue upwards of £4,700 for maintenance of 
buildings, plants, &c., amounts to £33,165, plus balance brought 
forward £6,030 = £39,195 2s.10d. There is deducted for deprecia- 
tion on buildings, plant, &c , £5,500, for remuneration of directors 
and auditors’ fees £1,360, for interest on debenture stock £8,634, 
leaving available for dividend a balance of £23,702. It is proposed 
to pay a dividend at the rate of 7 per cent. per annum on the 
175.000 ordinary shares, requiring £12,250, leaving to be carried 
forward £11,452. The directors are pleased to report that the 
business of the company has been well maintained during the year, 
notwithstanding the fire at the works, which was mentioned in the 
last report. The damage done has been repaired, and the depart- 
ment is again in full working order. The directors have entered 
into a contract for the erection of two additional workshops, which 
will be equipped with machinery and appliances in accordance 
with the most mcdern practice, this being necessary to enable the 
increase in the business to be successfully dealt with. 


Bournemouth and Poole Electricity Supply Co., Ltd. 


Mr. A. H. SanpErson (chairman) presided on Wednesday last 
week, at. the’ offices, Moorgate Court, at the meeting of this 
company, 

In moving the adoption of the report (see ExzctricaL Review, 
March 15th, page 446), he congratulated the shareholders on the 
satisfactory result of the last year’s working. The increase in the 
receipts from sale of current and meter rentals was greater than 


they had been able previously to show, and the gross receipts from. 


all sources were distinctly good in spite of several drawbacks and 
unfortunate deductions to which he would refer. They were able 
to show a record increase in the units sold, and a good increase in 
the lamps’ applied for. With reference to the balance-sheet, the 
£75,000 44 per cent. preference shares account was the same as 
before, but the 6 per cent. second preference shares had increased 
to £149,667. Upto date they had expended £390,168, of which 
£26,680 was expended in the past year. As they were aware, there 
was a possibility that at some date not very far distant they 
would have to spend a good deal on buildings and machinery, 
but so far as mains were concerned, they regarded them 
as the most remunerative portion of their expenditure, and 
while they were looking forward to the time when the expenditure 
on machinery and buildings would come to an end, yet the expen- 
diture on mains must continue for several years to come. This 
was a healthy sign of the progress and vitality of their business, 
and while they had fresh fields to open up, the shareholders would 
not regret the expenditure. Turning to the revenue account, they 
would see that the progress shown during the year had been very 
remarkable. In spite of the fact that they had had to write back 
so large a sum as £1,200 in respect of tramway supply, there was 
an increase of £4,630 on account of sale of current and meter 
rentals, This writing back of £1,200 was due to the arbitrator’s 
award in respect to the Christchurch tramways taken over by the 
Corporation, and had to be submitted to. The total receipts 
showed an increase of £3,991. On the debit side of the account, 
coal, fuel, oil, waste and water had increased by £1,024, and 
although this might seem alarming, yet seeing that they had sold 


604,472 more units, they must naturally expect to see an increase in 
these items. Summed up, however, while there had been an increase 
of 30 per cent. in the units sold, the increase in cost was only 
15 per cent. Rent, rates and taxes showed an incfease of over £300. 
As to the net revenue account, the two principal items which called 
for attention were the leasehold and special redemption funds and 
interest account—£1,256 ; and the amount carried to reserve for 
depreciation, £3,000. Taking these two items it would be seen that 
they had written off this yearin respect of reserves and redemption 
£4,256. With regard to depreciation, the reserve stood at £16,387. 
He was well aware that there was much to be said on this vered 
question of depreciation, but all things considered, he felt they 
were doing fairly well uader the circumstances, although he hoped 
before long they would be able largely to increase this figure. 
Turning to the general progress of the business, he thought it was 
satisfactory. It was true that the lamps applied for, although 
amounting to the substantial number of 18,595, were not quite up 
to the figures of the previous year, but on the other hand the increase 
in the units sold was far greater then they had had in any 
previous year. At the same time, it was but fair to state that this 
was due not only to the general progress of the business, but to the 
larger number of units taken by the tramway company since open- 
ing the Christchurch section. Parliament had confirmed the Board 
of Trade order for the lighting of Swanage, and they considered 
that this was a town with a future. They had received £5,573 from 
the Richmond Co. on account of the shares they held and the 
money they had advanced. In conclusion, the chairman said that 
the company possessed a prosperous and growing business, and he 
believed it would continue to be a prosperous concern and prove a 
good and reliable investment. 

Mr. J. A. Hosker seconded the motion, and the report was 
adopted. 


Mersey Railway (Co. 


Mr. Jas. Fatconsr presided at the half-yearly meeting held on 
March 28th at Worcester House, E.C., and in moving the adoption 
of the report (see ExgctricaL Review, March 22nd, page 489), he 
said that the accounts showed that the progress of the company had 
been satisfactorily and steadily maintained as regards passengers 
and receipts. That progress had now been continuous from the time 
that the company adopted electrical traction. For the last half- 
year of steam working (December, 1902) the number of passengers 
carried was 3,357,000; for the half-year just closed the number 
carried had been 6,237,000, an increase of 85 percent. The receipts 
for the last steam half-year were £29,470; and for this last half 
£47,359—an increase of over 60 per cent. The receipt per passenger 
carried was not so great as it used to be, as they had been charging 
lower fares, and a larger proportion of the passengers had been 
travelling third-class; the average receipt per passenger was 1°89d. 
in 1902 and 1°68d. in 1906, an average of 11 percent. less. While 
this was so, undoubtedly the reduction in the fares and improvement 
in the accommodation for third-class passengers had materially con- 
tributed towards the increase in the number of passengers and in 
the receipts. As a matter of fact, those figures of improved traffic 
and receipts were undcubtedly due to the very exceptional facilities 
which, under the new service, they had been able to give to the 
public. The increase was due partly, no doubt, to greater travelling 
on the part of the public between Liverpool and Birkenhead, 
but it was also greatly due to the development of the 
district, which arose again from the greater facilities. Experience 
showed that the public were very largely influenced in selecting 
residences by the travelling facilities that were available. The 
reward of the Mersey Railway Co. would only be fully reaped when 
the development of the districts in which it was interested had 
fully taken place. That had been the foundation of the policy of 
the board. After referring to the important place that they felt 
the motor omnibus service, which they started about a year ago, 
ought to fill in connection with such development, and the legal pro- 
ceedings that had followed at the instigation of the Birkenhead 
Corporation, he said that pending the result of the Corporation’s 
appeal to the House of Lords they were not running the ’buses. 
The working expenses for the half-year had increased by £1,500, 
but £775 of that was for the renewal of the storage battery at the 
generating station. 

Mr. R. Coorzr seconded the adoption of the report. 

A SHAREHOLDER asked for information respecting the future 
prospects of the line. 

The CHarrMaN said he had hitherto consistently refrained from 
expressing an opinion. It was obvious that there was great possi- 
bility of development, because if they had an increase of 60 per 
cent. in the receipts in the course of four years, which was still 
being maintained, they had evidence of a district which was 
capable of development, and traffic capable of development, but as 
to how far it could go, that was inquiring into considerations which 
it was impossible to determine at the present moment. It would 
largely depend upon the action of the Birkenhead Corporation. 
Another point was that the Birkenhead joint lines had indicated 
that they contemplated electrification of their lines from Rock 
Ferry to Chester. That would add largely to the volume of traffic 
over the Mersey Railway.. The Wirral Railway, too, had power 
to electrically work their line, but if they were to adopt electric 
traction, the increased facility which that would give to the travel- 
ling public in the district would largely increase the traffic that 
they would pour through this railway. But he could not tell when 
the Birkenhead joint lines would adopt the change, nor when the 
Wirral Railway would abandon steam working; therefore, it was. 
impossible for him to form an opinion which would be of real value 
as to the future. Steam working was now practically antiquated. 
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He supposed the lines on the Cheshire side would adopt the best 
method because it would pay them best, but he could not tell. 

A SHAREHOLDER, who had put his savings into this company, 
and into tramway companies and lost it, and was now out of a 
situation, put his case before the directors, and said that as the 
officials were the only ones who would be able to make anything 
out of the company for a hundred years, he would be grateful if 
they would take him into their employ. The CHAIRMAN gavea 
most patient hearing to his complaint, which was unfolded at con- 
siderable length, and asked him to write to the secretary. He said 
it would be no good for him (the chairman) to be despondent 
with regard to the company, but the last shareholder should 
criticise the advice upon which he originally put his money into 
those concerns, before he and those working with him now had 
to do with the company. The business of the present board had 
been not to mourn over the past, but to do everything they possibly 
could to improve the condition of working. 

The report was adopted. 


The Wycombe Borough Electric Light and Power 
Co., Ltd. 


Tue directors’ report states that further progress has been made 
by the company during 1906, the connections having risen from 
40,983 to 46,048, being an increase of 5,065 equivalent 8-c.P. lamps. 
The result of the year’s trading, including a balance of £125 brought 
forward from the previous year, shows a profit to the credit of the 
net revenue account of £4,440, and after paying interest on deben- 
tures and outstanding accounts, £3,096, and a proportion of the 
cost of exhibition expenses, £96, there remains a balance of £1,247. 
The directors recommend the payment of a dividend at the rate 
of 2 per cent. for the year, which will absorb £800, that £200 be 
placed to the reserve fund for depreciation of plant, and £100 to 
reserve for bad and doubtful debts, leaving a balance of £147 to be 
carried forward. 


Willans & Robinson, Ltd. 


TE directors’ report for the half-year ended December 31st, 1906, 
states as follows :— : 

“ At Rugby, after writing off £6,774 for depreciation, the accounts 
show a profit of £22,798. The Rugby profit commences to approxi- 
mate to that earned a few years ago. At (Queen’s Ferry there is a 
loss of £12,204, comparing with a loss of £10,620 in the preceding 
half y2ar. The increase is due to temporary causes, and better 
figures are expected for the current half-year. Asthe loss includes 
£7,612 for de} reciation, and a contribution of £2,538 fcr debenture 
interest and directors’ salaries, the true loss is a small one, and does 
not greatly exceed the expenditure which would be incurred for 
upkeep and maintenance if the works were closed. As has been 
explained before, the works have been kept open on a small scale 
mainly to enable the company to offer them for sale as a going 
concern, and without any intention of further developing the 
business at present, which would require a material increase of 
capital. The net result for the two places is a profit of £10,594 for 
the half-year, comparing with a loss of £6,535 in the preceding 
half-year, and with mu.h heavier losses in 1905. The directors 
congratulate the shareholders upon the growing success of the effort 
to create new branches of business at Rugby to take the place of 
these which, through the operation of various causes, have ceased 
to be profitable. The half-year’s profit at Rughy, if it could be 
distributed, would suffice to pay substantial dividends upon both 
classes of shares. Under the present arrangements, the profit 
cannot, of course, be distributed, firstly because the loss at Queen’s 
Ferry cancels a large part of it; secondly, because all that is left 
after that deduction, and, in fact, all the profits it will be possible 
to earn for some years, will be required to make good the accumu- 
lated loss shown in the balance-sheet, plus the further loss 
which must accrue when the Queen’s Ferry works are sold, 
necessarily at a price greatly below that at which they 
now stand in the accounts. Under the circumstances, and as 
the only means by which the company can be put into a position 
to pay dividends upon either class of shares, the directors strongly 
recommend that application be made to the High Court for per- 
mission to reduce the capital by an amount sufficient to cancel the 
loss. If permission is granted, based upon an_ equitable arrange- 
ment between the two classes of shareholders, there is every reason 
to hope for an early resumption of dividends. A scheme for 
reducing the capital of the company and restoring the company to 
a dividend-paying condition has been drawn up after consulta- 
tion with many of the larger shareholders, and with the 
assistance of eminent counsel, and it is believed to fairly 
balance the claims of the two classes of shareholders, and to 
be beneficial to both. The directors strongly urge its acceptance 
with a view to immediate action. If the scheme is carried through 
promptly the profits of the current half-year should be available 
for division at the next ordinary meeting. It is necessary that 
separate meetings be held of the preference and ordinary share- 
holders respectively, to pass resolutions approving the scheme, also 
that the ordinary half-yearly meeting be followed by an extra- 
ordinary meeting for the purpose of passing the resolutions 
required to give effect to the scheme. Owing to the considerable 
number of shareholders required to be personally present to form a 
quorum at both the separate meetings (without which no resolutions 
can be passed), the directors urge that all shareholders who can 
possibly attend should do so, and that all those shareholders who 
desire to see the scheme carried out, whether they expect to attend 


the meetings or not, should sign and return the proxies now sent to 
them, for use in the event of their absence. If they are present the 
proxies will be of no effect and the shareholders will be entitled to 
vote in person. It has been arranged to hold the necessary 
meetings on one day, to suit the convenience of the many share- 
holders who hold shares of both classes. Separate notices are 
issued of the following meetings:—At 11.0 a.m. separate meeting 
of preference shareholders; at 12.0 noon, separate meeting of 
ordinary shareholders; at 2.30 p.m., half-yearly ordinary general 
meeting ; to be followed by an extraordinary general meeting ; all 
at the Cannon Street Hotel, on Tuesday, April 9th.” 


Madras Electric Tramways (1904), Ltd. 


Tur third annual general meeting of the above company was held 
at Dashwood House, on Thursday, March 28th. The meeting was 
held in private, and the representative of the ExecrricaL Revirw 
had to be content with a copy of the report and accounts. The 
report stated that the accounts for the year ended December 31st, 
1906, showed a profit in Madras of £7,887, to which had to be 
yadded the sum of £232 brought forward from last year, making a 
total of £8,119. After debiting interest and London office 
expenses, making provision for the debenture stock sinking fund, 
and transferring £1,000 to the depreciation and renewal fund, 
there remained a balance of £1,199. A dividend of 6 percent. per 
annum on the preference shares from date of issue absorbed 
£312 10s., and a dividend of 1 per cent. per annum on the ordinary 
shares (whereof a moiety was distributed in October last) required 
£710, leaving to be carried forward £176. The extensions of the 
tramways referred to in last report were not completed until 
December 24th, 1906, and the additional capital was therefore un- 
productive for the greater part of the year. With the increased 
traffic to be derived from the extensions, improved results might be 
expected for the current year. The directors reported with deep 
regret the death of the chairman, Mr. James William Barclay. 
They recommended the election of Mr. Walter S. B. McLaren to 
fill the vacancy on the board. 


Anglo-Argentine Tramways Co., Ltd. 


Tue directors’ report the result of the combined systems (Anglo- 
Argentine and City of Buenos Ayres Tramways Companies), for the 
year 1906 as follows:—Gross receipts, £819,219; less working 
expenses (which include various items amounting in the aggregate 
to £65,816, carried to depreciation renewals funds, in addition to 
the amounts expended on ordinary maintenance), £532,597, leaving 
£286,622, plus £10,214 brought forward, leaving £296,836. Of this, 
debenture interest and sinking fund required £16,562 ; annuity paid 
to “City” company, £71,060; preference dividend, £71,502; 
interim dividend on 207,000 ordinary shares, £35,298 ; sinking fund 
for the redemption of preference and ordinary shares, £4,200 ; 
investment depreciation account, £5,000 ; carried to reserve fund, 
£20,000 ; leaving a balance of £73,214. The directors recommend 
a final dividend of 4s. per share, free of income-tax, on 320,000 
ordinary shares, which will absorb £63,133, making with the interim 
dividend of 4s. per share, 8 per cent. for the year, leaving the sum 
of £10,081 to be carried forward. Practically the whole of the 
“City” system was being worked electrically by the middle of 
September. The profits for the year were materially benetited by 
the fact that a substantial portion of the “City” system was in 
operation during the first half of the year, whereas no dividend was 
payable for that period upon the new ordinary shares issued to 
meet the cost of electrification. 

Heavy repairs have been necessary throughout the year in order 
to keep the permanent way in good condition, particularly in 
streets paved with asphalt, where the concrete beam has, whenever 
possible, been practically renewed entirely with greater depth and 
breadth to be able to withstand the heavy traffic. In one or two 
‘places where new asphalt paving has been laid, trials have been 
made of a new base for the tracks, hard wood sleepers being laid at 
intervals in the concrete connecting the beams under the two rails, 
and it is thought that the weight upon the track will thus be more 
evenly distributed over a greater area, avoiding vibration and 
consequent deterioration of the paving. The old “ Anglo” tracks 
have shown considerable deterioration during tie year, not only in 
asphalt, but aleo in wood and granite paving, and there is no doubt 
that the concrete beam originally laid is not of sufficient dimensions 
to suit the condition of the soil and the class of traffic it has to 
support. ‘ Wherever we have opened the paving to pack the tracks, 
therefore, we have endeavoured to strengthen the concrete beam as 
far as possible, and in this manner the whole of our tracks will 
gradually improve in solidity and require less repairs.” The work 
of renewing the old “‘ Anglo” trolley wire wherever necessary was 
continued during the year, nearly 17,000 metres of wire having 
been changed, with the consequence that the number of breakages 
has diminished very considerably, and a special insulated suspen- 
sion appliance of steel wire to hold up the trolley wire in case of 
breakage at crossings and sectional insulators, has further contributed 
to this end. In addition to the ordinary work of repairs to cars, 
foundry work, electrical and mechanical work, carpentry, &c., carried 
on in the workshops during the year for the proper maintenance of 
the company’s rolling stock, installations, appliances and properties, 
the construction of 50 new car-bodies was undertaken, 25 of them 
having been concluded and placed in-service during the year. 
These cars have been built upon a design which contains the best 
points of all the cther cars, with modifications and improvements 
‘ound to be necessary and advisable in practice, and the manager 
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reports that they have proved a great success, their principal 
advantagés being their great strength, and the ease and rapidity 
with which any slight repairs can be carried out. Besides these 
motor-cars, some 30 open and 39 closed horse cars were converted 
into trailers, 

“In the month of December the capacity of our cars was taxed to 
its utmost, and on certain days the want of more cars was very 
badly felt. The population has increased during the year by 6 per 
cent., and the tramway traffic has increased 19 per cent. There 
has been an increase in passengers since 1901 of 59 per cent., while 
the receipts have only increased by 54 per cent. So that the 
travelling public have profited to the extent of $285,000 paper in 
farcs in addition to travelling more comfortably and more 
expeditiously than five years ago. During the year many of the 
existing services were modified 1n order to combine better with the 
new services inaugurated, and to effect the change of direction in 
many of the central streets in order to fall in with the project 
approved by the municipality for regulating the tramway traffic in 
such a manner as to always provide services in contrary directions 
in two immediately parallel streets. This plan has been a great 
success, and has found favour with the public. 


During the year 1906 our dealings with the other tramway companies working 
in this city were, on the whole, satisfactory and friendly. There were many 
questions of minor importance continually arising out of the electrification of 
our and other lines, and the arrangements made during the previous year were, 
in general, carried out without a hitch. A much more serious, though probably 
remote, competition is threat d by the sch of underground tramways. 
The Western Railway presented a project to the National Government for 
extending their line underground from Once to Plaza Mayo, and the Bill passed 
in the Senate, and was being discussed in the Chamber of Deputies, when, at 
the instance of the municipality, further debate was postponed, in view of a 
scheme of the latter for a network of underground tramways, which, it was con- 
sidered, should not be constructed and worked by any but the municipal 
authorities. This has effectually prevented the passing of the law in favour of 
the Western Railway.” 


In consequence of the death of Mr. H. Doughty Browne, Mr. E. A. 
Lazarus, who had previously been a director, has been elected to the 
vacancy, and Mr. J. B. Concanon has been appointed chairman. 
The warrants for the ordinary dividend will be posted on April 

‘12th. 


CoMPARATIVE TABLE. 
Receipts Expenses No. of 
Year. Receipts. Expendi- Passengers Miles permile per mile cars in 
ture. carried. run. run. run. service. 
1903* £328,994 £174,426 35,470,461 6,273,767 12°59d. 6°67d. 280 
1904* £418,093 £227,528 45,076,777 7,276,927 18°79d. 750d. 345 
(1905* £720,488 £464,872 82,442,410 13,046,851 13°25d. 7°63d.§ . 902 
(1906* £819,219 £532,597 93,794,438 14,088,770 13°95d. 795d.s- 778 
* Mixed traction—horse and electric. 
+ Combined systems of Anglo-Argentine and City of Buenos Ayres 
companies. 
§ Does not include depreciation renewals funds. 


The Perth Gas Co., Ltd. (W.A.). 


THE report of the directors for the half-year ending November 
30th, 1906, shows net profits £17,656 4s., balance from last half-year 
£9,977 2s. 1d., making a total of £27,633 6s. 1d., which they 
recommend to be appropriated as follows:—Dividend at the rate 
of 2s per share on 125,000 shares, £12,500; reserve fund, £7,000; 
balance carried forward, £8,133 6s. 1d. When declaring the above 
dividend a call of 2s. per share on 50,000 shares (Nos. 50,001 to 
100,000) was made, which, when paid, will make them fully paid 
up to £1 each. The business of the company has shown a steady 
increase during the past half-year, and the prospect of continued 
success has never been more encouraging. With the erection of the 
additional electrical machinery lately imported, they will for some 
time tocome be in a position to meet all demands for increased 
electric lighting and motive power. From the profit and loss 
accounts we note that the revenue from the sale of gas was £11,640 
9s. 11d., and from the sale of electricity, £27,308 5s. 11d.; the net 
profit from the gas business was £4,249 17s. 3d., and from elec- 
tricity £13,406 6s, 9d. The supply of electricity was originally 
started merely in order to keep out possible rivals, and the rapid 
growth of the business was (at: first) not too welcome to the gas 
company. Clearly in this case, the ugly duckling has grown 
up to be a beautiful swan. 


The Rand Central Electric Works, Ltd. 


AN extraordinary general meeting of this company was held on 
March 25th, at Winchester House, E.C., Sir Charles Rivers Wilson 
presiding. 

The CHarrmay, in proposing “That the agreement submitted to 
the meeting dated March 8th, 1907, between the Rand Central 
Electric Works, Ltd., of the one part, and the Victoria Falls 
Power Co., Ltd. (a company incorporated under the Rhodesian 
Companies’ Ordinance, 1895), of the other part, and which provides 
for the sale of the power station, works and undertaking of the 
Rand Central Electric Works, Ltd., to the Victoria Falls Power 
Co., Ltd., be hereby approved, and that the directors be authorised 
and requested to take all steps necessary to carry the same into 
effect with or without modification,” said that since the termination 
of the South African War, the company had been able to make 
substantial profits. In 1902, after allowing for depreciation, the 
profits were £2,238, in 1903 they were £10,584, and £31,710 and 
£30,313 in 1904 and 1905 respectively. For the year 1905, they 
showed a profit of £57,420 before allowing for depreciation, so that 
if they issued accounts for last year on the same basis, they would 
show a net profit of £32,950, which constituted a record. They 


would be interested to know that the number of kKw.-hours 
generated last year, amounted to 11,137,770, and 9,005,890 were 
used, as compared with 10,688,925 and 8,923,905 respectively in the 
preceding year. The maximum load for the year was 3,100 kw., 
as against 2,580 Kw., while their revenue from all sources was about 
£111,180, as compared with £102,824 in the previous year, and the 
total expenditure about £53,760, as against £48,414. If competi- 
tion had not arisen, no doubt they would have continued to show 
equally satisfactory results in the future, but, unfortunately, severe 
competition had arisen. Recently considerable attention had been 
called to the possibilities attached to a central supply on a very 
large scale on the Rand, but personally he thought the hopes held 
out for such a supply were very much exaggerated. A scheme had, 
however, been brought forward, which involved competition with 
their company. The Allgemeine Elektricitiits Gesellschaft, of 
Berlin, at the beginning of last year sent out engineers to the Rard 
to see if there were any prospects for a large plant being installed, 
and at the same time the Victoria Falls Power Co. were also very 
active in the same direction. A third competitor appeared in the 
shape of a proposed plant at Vereeniging. Meantime, the directois 
were not idle, and were doing all they could to forestall the 
threatened competition. In April of last year one of the 
directors, at the request of bis colleagues on the board, went 
across to the Rand, accompanied by one of Siemens’s 
engineers, to see what could be done in the way of extending the 
present plant. The board had always recognised that an exten- 
sion, sooner or later, would become an absolute necessity, and with 
competition the necessity would be largely increased, and in order 
to cope with the low rates, works on a large scale were essential. 
The result of their visit was that they decided to extend the works 
from their present capacity of 2,200 kw. by about 16,000 kw., and 
4,500 kw. had been already ordered towards the extension. Mean- 
while, the competition, which at first was somewhat diffuse, had 
become more concentrated. The Allgemeine Electricitiits joined 
forces with the Victoria Falls Power Co., and at a later stage those 
connected with the Vereeniging scheme also joined forces with the 
first two in the field, so that instead of having three distinct forces, 
who, if they had erected works, would have wasted their energies 
fighting one another, they had to face the consolidated interests in 
the shape of the present Victoria Falls Power Co. The Victoria 
Co. had been enabled to make arrangements whereby they had 
obtained preferential right of supplying power in bulk on terms 
equal to any company attached to Messrs. H. Eckstein & Co., the 
Rand Mines, Ltd., the Consolidated Goldfields of South Africa, 
Ltd., the General Mining and Finance Corporation, Ltd., and 
Messrs. Lewis & Marks, which might decide to purchase power from 
outside sources. The board could see, and the Victoria Falls Co. had 
seen, that if they were to continue as separate entities, the result 
would be that one, if not both, would be crippled. If the arrange- 
ment they now put before them had not been brought about, the in- 
evitable result would have been that they would not only have had to 
spend a large sum of money in putting up a largely increased plant, 
but arate war would certainly have ensued, and would probably have 
continued until one side broke down under thestrain, and capitulated 
on any terms obtainable. The terms they intended to accept were 
that as from February Ist, 1907, the Victoria Falls Power Co. took 
their undertaking over as a going concern, the purchase price to 
be £175,000 in 5 per cent. debentures, redeemable in 30 years at 
110, and £175,000 in preference shares. The British South African 
Co. had guaranteed to pay interest at the rate of 5 per cent. per 
annum on the.preference shares from February 1st last to December 
31st, 1908, and thereafter the shares would rank with the other 
preference shares of the Power Co. for a cumulative dividend of 
6 per-cent. per annum in priority to the ordinary shares, and have 
the further right to share with the ordinary shares in ary surplus 
profits distributed, up to a total dividend of 10 per cent. in any year. 
They also retained all their cash assets up to January 31st last, 
which would be available for distribution to the shareholders as soon 
as the books had been made up, and they were, of course, responsible 
for any liabilities up to the same date. 
Mr. StrakosH seconded the motion, and it was adopted unani- 
mously. 


The Southport Tramways Co. Ltd. 


THe meeting of this company was held on Tuesday last week at 
Donington House, Norfolk Street, Strand, Mr. Joun S. RawortH 
in the chair. 

In proposing the adoption of the report, the CHarrMaN said the 
accounts were much more satisfactory than they were for the previous 
year, and in fact more satisfactory than they had ever been since the 
line had been worked by electric traction. The profits derivable this 
year from the electric operating of tramways were £1,333 11s. 7d., 
and this year they had had no drawbacks in the way of a 
large amount of interest payable on the loan which was taken 
up in order to enable them to hold the shares of the 
Birkdale Electric Supply Co. During the year they had sold 
their entire holding in the Birkdale Co., and made a very 
considerable profit, which had enabled them to wipe off the debit 
balance of £2,351, leaving a balance of £2,588. The directors 
had come to the conclusion that it would not be right to distribute 
that amount because, for the last four or five years, they had not 
been able to put anything to reserve. They therefore proposed to 
place the whole of it to reserve. Generally the company 
seemed to be improving, though it had not yet reached a point 
which would entirely satisfy the aspirations of the directors. 

Lord Vaux or HaRRowDEN seconded the motion, and the report 


was adopted, 
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MARKET QUOTATIONS. 


Wednesday, April 3rd. 


Latest Fortnight’s 
CHEMICALS, &e, Price, Ino, or 
@  Nitri oo CWE, 22/- ee 
a , Sulphuric .. percwt. 5/6 
a oniac, Sal percwt oe 
4 Ammonia, Muriate (erystal) perton~ £33 10 
Bleaching powder .. ee perton £5 10 
a Bisulphide of Carbon. per ton £18 
a Borax .. os perton £15 
a Copper Sulphate .. a +» perton £33 10 £1 ine 
a Lead, Nitrate a perton £34 10 
a White Sugar.. perton £35 oe 
@ Peroxide. .. oe perton £32 
a Methylated Spirit .. : per gal. 2/6 ae 
a Potassium Bichromate, in casks per lb. = aad 
a Potash, Caustic (75/80 %) «- perton os 
a » Chlorate .. oe ee per lb. 
a Potassium Cyanide per lb at es 
a Shellac percwt, 
a Sulphate of Magnesia perton £410 oe 
a Sulphur, Sublimed Flowers .. pertcn £6 10 ee 
a pertcn £5 10 oe 
a e+ perton £5 oo 
a Soda, Pwhite 0% perton #10 15 eo 
@ ‘Chiorate .. ee per lb. Bad. 
a Crystals perton £3 6 oe 
a Sodium Bichromate, casks per lb, 8d. 
a 4 Cyanide (basis 100 %) : per lb, qd. ox 
METALS, &c. 
6 Aluminium Ingots, in ton lots .. per ton £200 oe 
b Wire, in ton lots .. per ton £220 ee 
b Sheet, in ton lots .. per ton £210 oo 
Pp Babbitt’s metal ingots. .. per ton £61 to £203 & 
c Brass (rolled metal 2*to 12') basis per Ib, ild. d. dec. 
¢ Tube (brazed) ee per lb. d. dec 
(solid drawn).. e» per lb, 114d. dec. 
C Wire, b basis .. ee perlb. 104d. 4d. dec. 
¢ Copper Tubes (brazed) .. «. per lb, 1 d. dec 
» (soliddrawn) .. per lb. 1/2 ia. dec. 
g Copper Bars ~— selected) .. perton £11 £9 dec. 
g Copper Sheet oo ee «» perton £118 £9 dec 
ee eo «= oe ton £118 £9 dec 
(Hlectrolytic) Bars perton £118 £2 dec 
Sheets .. perton £125 £2 dec. 
on Rod perton £2 dec, 
H.C, Wire _ per Ib. 1/23 3d. dec. 
f Ebonite Rod . eo Ib. 8/8 
Sheet ee ee per Ib. B/- . 
n German Silver Wire oo per lb. 1/8 ld, dec. 
h Gutta-percha, fine ee per lb, §/- to 
h India-rubber, Parafine .. .. per lb. 4/104 2d. dec. 
i Iron, Charcoal Sheets .. per ton £18 oe 
i Pig (Cleveland warrants) per ton 53/84 3hd. dec. 
Forgings,accordingtosize per ton From £11 oo 
2 4, Scrap, heavy perton 47/6 to ee 
i» Wire, galvanised No.8 :. per ton £9 15 «e 
Lead, English Ingot .. .. perton | { £1905.) | 2/6t05)- dec. 
Sheet perton | { | 2/6t08)-dec. 
per bot. £ ee 
p Phosphor Bronze, plain per Ib, 1/43 to 
per lb. 1/54 to 
strip & sheet per lb. 1/6 to 1/10 
o Platinum eo oc peros, 150/- oe 
et, acc’d’g per ee 
” inbars .. oe £15 to £40 
g Tin, Block (English) .. perton } £4 dec. 
n Wire Nos. 1 ee per lb, 
p White Anti-friction 
“White Ant” per ton £61 to £85 ee 
k Zino, Bh’t (Vieille Mon bnd.) per ton oe 
Quotations supplied by:— 


a G. Boor & Co. h Edward Till & Co, 

b The British Aluminium.Co., Ltd, ling 

ce Thos. Bolton & Sons, Ltd, k Morris Ashby, Ltd, 

d F, Wiggins & Sons. m W. T. Glover & Co., Ltd, 
n P. Ormiston & Sons, 
P 


~ Rail Corrugation.—Not much has been heard from the 
U.S.A. in this matter, but the Street Railway Jowrnal for March 
9th contains some information from New York. Corrugations have 
appeared in a slight degree, the crests being 24 in. to 3 in. apart, 
and almost entirely on straight track, which is peculiarly interesting. 
There are certain indications that in some cases the Waves are 
caused by braking, while in others tight gauge has been assigned 
as the chief contributory. No attempt is made in the article in 
question to solve the problem once for all, and we venture to think 
that for some time to come this attitude of the open, but observant 
and critical mind, is the best. 


STOCKS AND SHARES. 
‘Tuésday Evening. 

Conpitioys in the Stock Exchange have undergone a pleasant 
change for the better. Half-a-dozen failures occurred as the out- 
come of the uncomfortable End March settlement, but the worst of 
the difficulties were tided over, and the Easter holidays enabled 
the Stock Exchange to recover some of its normal philosophy. 
Markets are firmer, and there has been more general demand for 
the long-neglected stocks in the Home Railway department. 

Electrical descriptions are just ony with few alterations in 
either direction. 

The rise of 2 in City and South London Ordinary stock, making 

the price 41, is no more than replacement of last week’s loss, 
Central London Ordinary has declined a point to 69. Metro- 
politans at 46 have added 24, but Districts shrank to 13. There is 
no public support being accorded to the Underground Electric 
Railways group. 
+ British Electric Traction issues are dull. The Preference 
dropped to 7. The 5 per cent. First Debenture stock, quoted 
ex dividend last week, is-101 to 104 whereas it used to stand about 
125 upwards, and when a man bought it he was often told he must 
not press for delivery. Anglo-Argentine Trams at 73 are rather 
weaker, the report being read as less satisfactory than some had 
hoped, altbough the dividend declaration paved the way fora slight 
disappointment. Calcutta trams are easier at 83. No change took 
place in South Metropolitan Tramway shares on account of the 
disaster at Croydon. The Preference remain about 19s. 3d., and 
the 4 per cent. Debenture stock stands at 85. 

Electric lighting shares are firm. The regretted death of Mr. 
William Page did not alter the price of Chelsea shares; Mr. Page 
was, of course, a director of the company. All the undertakings 
have now issued their reports, and, as we have so often insisted 
upon the importance of what sums are placed to depreciation out of 
revenue, it may be well to catalogue the performances of the leading 
concerns. Our figures are based upon the average capital employed 
during the year, and we take the amount either written off or placed 
to depreciation accounts in the 12 months :— 


Company. | Company. Percentage. 

| | 

| 
Brompton | 4°56 Notting Hill | “95 
Charing Cross (West End) | 110 | St. James’ pglaeef | 2°37 
Chelsea 2°34 South London .. | 2°91 
City of London .. 2°22 South 1-40 
Kensington .. 2°39 Smithfield 3°72 
London | “45 | Westminster | 2°72 

{ 


The County of London, taking the metropolitan area alone 
shows a percentage of *58. 

Telegraph stocks present little feature. Anglo-American Deferred 
rose over a point to 20{ upon the recovery in American Rails. 
Eastern varieties are quietly firm. National Telephone Preferred 
and Deferred both advanced upon a small demand. a latter rose 
2 to 103. 

While Willans & Sautiaiion Preference advanced to 3 upon the 
figures in the report now presented, the Ordinary shares eased off 
to 25s. Callender’s are better at 104. British Westinghouse Pre- 


- ference changed hands to-day at 25s. Manufacturing shares on 


the whole are quietly firm. 


South Metropolitan Electric Light and Power Co.. 
Ltd.—The warrants for interest on the 44 per cent. first mortage 
— stock payable April 1st, 1907, have been posted to 

olders. 


Switzerland.—La Société Suisse pour I'Industrie Elec- 
pice of Basle, is declaring a dividend of 7 per cent. for the last 
cial year. 


Airdrie and Coatbridge Tramways Co., Ltd.— 
Mr. F, W. Chanter presided at the annual meeting held at Doning- 
ton House, London, on March 25th. The report showed a revenue 
of £11,871, and expenditure of £8,452. £1,250 is placed to depre- 
ciation and 1enewals, 5 per cent. is paid on the share capital, and 
£730 is carried forward. The question of motor-omnibuses had 
been considered, but the board were not able to recommend 
extension of the operations in that direction at present. The 
report was adopted. - 


West India Electric Ce.—The West India Electric Co. 
was to have held its annual meeting in March, but this had to be 
adjourned till June 12th. 

A Canadian paper says that the controller's office was wrecked 


. and the company’s accountant killed during the earthquake, so it 


was impossible to have all accounts ready in time, and an accountant 
has been sent from Montreal, who will have everything in readiness 
for the adjourned meeting. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH: AND TELEPHUNE COMPANIES. 


Closing Closing Rise + 
Present NAMB, or Dividends for the last Quotations tations week ended or Yield 
Issue, four March 25th. 2nd Fall —| per cent. 
1903. | 1904. | 1905, | 1906. Highest Lowest, 4 £ 6, 4. 
/ shares, Nos. 1 t0 95,000; 10 Nil | Nii} Nil; .. B— Nii 
149 600 Do. do. 5 % Debs.. Nos, 1 40 1,950 Red, 100 Nil | Nil} 6%/5%| 88 —91 88 — 91 | § 
660,660 | Anglo-American Telegraph oe | Stock | | 85% | 62 — 64 62 — 64 
8.169670 | Do, do. do, 6% Pref. oo = ve | Stock | 6 % 6% | 6 % | 106 —107 106 —107 1063 | 1063 2] 512 2 
3,169,670 | Do. do. do, _ Deferred Stock | 2s. | Nil | 4% | 19% | 192— 19% 203— 21 21 194 1868 
60,000 | Anglo-Portuguese Tel., 5 % Mort, Deb. Btock Red. 100 | <4 99 —104 99 —101 419 0 
44,000 | Chili Telephone, Nos. 1 to 44, 6 |7 63— 510 4 
9,097,680 | Commercial Cable Sting. 500 year 4 % Deb, Sk. Red. | Stock | 4 4 4%/4 % | 98 — 95 93 — 95 xd 93 | 443 
16,000 | Cabs Telegraph 0c o| 5 5%| .. 8? | 
12,981 | Direct Spanish Telegraph, Ord. 6 % be x se 
000 | | 48% | 44% | 98 —101 98 —101 491 
60,7101 | Direc 4 United State 8 Cabl ee oo oo oe 20 8 | 4 2 = 143— 153 144— 15 xd aa Se | 613 4 
60,500 Direct W. India Cable, 449 Reg. Deb.,1101,200,R, | 100 | 43% | 4 43% | 99 —101 99 —101 Ms ae }491 
4,000,000 | Hastern Telegraph, Ord. Stock ee | Stock | 7 -. | 187 —142 137 —142 | 140 | | 
2'900,000 Do. Pref, Stock | 100 | | 84% | 84%] .. | 284 4— | 88 | | 
1,896,706 Do. 4% Mort. Deb. Stock Red. | Stock | 4 4% .. | 105 105 —108 | | 1 
300,000 | Hastern Extension, Australasia, and China Tele. 10 132— 144 134— 14 1! 13; —* 5 0 0 
152,400 Do. Deb. Stock .. oe | Stock | 4 4 14% | 4% | 105 —107 105 —107 3814 9 
295,400 | Hast&8. Afric. Tel.,4% Mt. Db.,1 to 8,000, red. 1909 | 100 | 4 4 4%|4%]| £9 —101 —10 | 319 3 
Do. 4 Reg. M. Bebe. Bab.) 1to 8,000} 25 | 4 4 4 4 % | 100 —102 | 318 5 
181.127 | Globe Pologragh eo ee | | | | ll 11 103 5 0 0 
150, Northern Telegraph, of 10 | 87 — 8) 87 — 89 ve | 631 
ax aD ermudas Cable, st Mort, | 
17,000 Telegraph (0% (18 % [18 57k— 694 68 — 60 +4 5 8 4 
956,127 | Marconi’s Wireless 1 | Nil | Nil | Ni Nil 
» 295000 | National Tel Pret. Stock .. 10 | 8% /6%/6 6 % | 105 —107 106 — 108 1074 | 108 +1 511 1 
1,225 000 Do. ‘To, Def. Stock 100 51%, 102 —104 104 — 106 105 «(102 2 414 4 
15,000 Do. do. 6% Cum. 1st Pret. :. 10 |6% 16% | 6%/6% 11 — 13 ll — 18 | 412 4 
16,000 Do. do, 6 m. 2nd Pref. .. 10 |6%/6 | 6 10—13 10 — 12 434 
250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 6 |6 5% 15 5% fi— 4 811 
9,000, Do. 84 % Deb. Stock Red. | Btock | 34%-| 84% | 88% | 34% | 984 $64 — 924 954 1 
1,689,598 Do. 4% Deb. Stock Red. 100 |4%/4 4% % | 100 —102 00 —102 1015 | 318 5 
179,81: Oriental and Elec, 1 to 171,504, fully paid 1 63 3% | .. 1% 27/6 | 644 
50 Do, do. do. Cum, Pret. ..| 1 |6%/6%/6%| .. | 14 416 0 
100,000 Do. 4% Red. Deb. Stock | 100 14%14%] 95 — 88 95 — 98 418 
100,000 Pacific & % Guar. Debs.,1t0 1,000 | 100 4 99 —102 99 —102 818 & 
11,8891 | Reuter’s 8 5 .. 8 8 5 0 0 
60,000 | Telephone Co. of Egypt, a % Deb. Red, es | 100 | 44% | 43% | 99 —102 99 —102 8 8 
8,167 | Submarine Cables Trust eo ee | Cort, | 6 6 | 6 % | 6 % | 126 —129 | 13 0 
80,000 | United River Plate Telephone 6 8 8% - 63- 7 10 4 
40,000 é 6 % Cum. Pref., Nos. 1 to 40,000 6 
5, West African Telegraph, Shares 10 | 4%) .. | 10 — 104 10 — 1 16 2 
,008 Const of America, 1 to 80,000 & 53,001 to 58,008 93 | Nil! Nil! Nil| ..- Nil 
150,000 1 to 1,500 guar. Sub. Tel.| 100 99 —102 99 —102 
207,980 Wetiera % Ltd. Nos. 1 Ay 207,980 10 |7%/7 7 1 14 182-13 xd 1838; 188 
800,000 Deb. Stock Red. 100 | 4 14% 4% | 101 —104 
88,821 West] India and Panama Te egra, 10 Ni | Nil } 
4,669 Do, do, 6%Cum.2ndPref. .. 10 Nil Ni 6 5 
80,0002 Do, do. 6%Debs.,Nos.1t01,800 10 | 5% | 99—102 | 
Including arrears, 
FLECTRICAL RAILWAY, eee AND INDUSTRIAL COMPANIES. 
| | | | } 
270,000 _{ Anelo-Argentine Trams, Nos. 260,008 to 510,007, 8% | 8% | | 8 733 | 5 00 
260,007 Cum. Prefs., 1 to 260,007 6 | | | | 54% | 6 | | Se). | 
266,600 Do. Deb. Stock, 1888 | 100 6% | | 182 ah 
985,100 | Auckland E. Trams., 6 % Ist Mort. Deb, Stock .. 100 5% 5 5% 5 % | 104 —107 104 | 
830,000 | Babcock & Wilcox, 1 to 580,000 1 17% [0%] .. | 4 4% A 414 0 
100,000 Do. do. 6% Cum. Pret., 1 to 100,000 « | 1% 215 7 
88,000 | British Aluminium, Ord., 2,001 to 40,000... 6 | | 619 
40,000 Do. do, '7%Cum.Pref... 6 | 64 | 6 512 0 
,000 Do, do “A” 6% Cum. Pref. .. oe 6 | Ni .. | 6 6 544 
20,000 Do. do, Funding Certs. .. 6 eo 14% 4 | — 44% } — 4 85/ 4 811 
258,000 Do. do. Ist Mort. Deb. Stock Red, Stock 6 %'6% 5%  .. | 101 —105 101 —105 a ee 415 3 
800,000 Do. % Loch Leven Debs. —101 5 8ll 
400,000 | British Columbia E. Rail Def. Ord. Stock .. .. 100 | 6% 126 —130 126 —130 | 168 412 4 
800,000 Do. 5% Pref. Ord. Stock oo «ce | 100 (6%15% 15% 10) —113 104 —109 106 —4 | 481 9 
,000 Do, 6% Cum. Perp. Pref. Stock 10 |5%'5% 5% 103 —107 103 —107 1048 | | 413 6 
288,000 Do. 44 % lst Mort. Debs., 1 to 6,250 co oe | 40 | 44% | | 14% | 42% —102 00 —102 4838 
420,000 Do. Vancouver Power Debs.,110 2,200, 100 44% | 44% 44%, 1024-1044 1024—10314 462 
188,801 | British Dlectric Traction 10 |6%/6% .. | | 676 | .. | 71410 
161,487 Do. do. 6% Cum. Pref. .. .. 10 | 6 6 6%} — 633: +3 71410 
1,448,653 Do. do. 6% Perp. Deb. Stock .. | Stock 5% 5 | 103 —108 101°—100 xd 414 4 
410,178 Do. do. % Ind Deb.Stock Red.| 100 | .. | 14% | 88 83 — 5 48 
100,000 | British Insulated and Cables 6 |8%/8 3% 110% Th 7 7 
100,000 Do. jum. Pref. os (6%)! 53— 6 | 63 416 0 
,000 Do. Ist Mort. Deb. Red. | 100 | | 48% | 43% | 43% 101 —104 101 —104 4617 
212,000 | British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 | % | 14% | 19% — 92 — 96 we | 
1 016,858 Do. do. Mort. Deb. tock ..| 100 (4% 4% 4%| 67—71 65 — 69 
60,000 Lindley & Co., Ord. .. £1 Nil| Nil; .. ae | 
60,000 % Cum. Pret. | £1 Nil | Nil) .. | 14/6 | 
105,781 "proce Electrical Engineering, Ord., 1 to 105,781 ee a Nil | Ni) | 2% | | — § 12/6 
150,000 Do. ‘on-cum,. 2 | as: li— 14 | 80/- 
125,0002 Do. per. eb. Stock  .. | Stock | 4 | 4 | 44% | 44% | 89 — 92 89 — 92 jee 
125,0002 Do. Perp. 2nd Deb. Stock | Stock | 45% | 44% | 44% | 44% | 75 — 73 | 
100,000 | Buenos Ayres & 0,1%0 100,000 .. .. 6 .. | 8 
500 “B” ao 1t0 27,500 we 5 |6 5— 64 | 
18,200 Do, | 108 16% 56% | 5 % | 104 —106 104 —106 
190,000 Do. 56% 2nd Deb. Stock .. ..; 10 101 —104 101 —104 1083 | 102 
105,000 | Calcutta Trams., 1 to 105,000 B |6%/8%/8%| .. | St 8} 8— 8h | —t | 442 
,000 Do. % Ast Deb. 8 eo | | 48% | | 43% | 43% | 105 —103 105 | 48 4 
85,000 | Callender’s Cable Construction saree | 16% 108 10— 11 103 104 +3! 6 164 
40,000 Do. 5 % Cum. 6 | 53 + |} 601 
,000 Do. do. 1st Mort. Deb. Stock Red, | Stock | 43% 13% | 48% | 43% | 106 —108 106 —108 484 
491,229 | Cape E. Trams., 1 to 491,229 1 Ni] .. a | 
450,000 | Castner-Kellner Alkali, to 450,000 1 4% /4%/6%! | | | | 
224,988 do. % 1st Mort, Deb. Stock | 100 44% | 44 | 44 ‘ 97 —102 —102 eee es 483 
911,568 Central London Stock eo ee | Stock | 4 4% 4%| 69— 71 68 — 70 693 | —t | 56H 4 
544,916 Do. do. Pref. Btock | Btock 4% /4%/4%/4%) 92 —94 $2 — 94 93 
544,916 Do, oe | Stock | 4% (4H 14H14%] — 54 BL — 5t 52 733 
000 | City and South Lenten Railwa eo = we we | Stock | | 19% | 28% | 88 — 40 40 — 42 424 40g | +2 612 
s or eg. Debs., 1 to 
100,0001 | { 00 ‘of £100, and $01 to 11,000 of £60 Red. } /5%/5%/5%| 96 — 09 96 99 | 510 
* A period of nine months. + Quotations on foes none Stock Exchange. _ { Unless otherwise stated, all shares are fully paid. §§ Interim dividends, 
|| And bonus of 10s, {| From Manchester Share List, 
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SHARE LIST OF ELECTRICAL COMPANIES.—/0ontinued) 


ELECTRICAL BAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 


Bank rate cf discount 6 per cent. January 17th, 1907. 


Business done | Rise + Present 
Present NAMB, = Dividends for the herarrnd Quotations week ended or Yield 
Share. last four years. Mar. 25th, | April 2nd. | April 2nd, 1907,| Fall—| per cent. 
| 1908, | 1904, | 1905. | 1906. ighest|Lowest. £5 4, 

805,000 Do. do, Cum, Pref, 140805000 1 |6%/6 6 19 0 

987 Do. 6% Pre between 1 and 60,000 10 |6%|6%/6 | B18 8 
99,261 | Edison & (Swan Utd., “A” shrs., £8pd., 10 6 | Nii | {983 
72; Do. and eb, Btook Corts. a aul pa. 10 |5%/5 5% | 90 — 95 88 — 82 | 588 
113,100 | Hlectric Construction 1 to 112,100 a |4 Ni | .: as 

200,000 Do. . Ist Mort. Deb. Sk. | Stock | 4 4 4 4%| 8l— 
78,000 | Gt. N.& Clty Rail Pret. Ord. “A 4% 1 to 8,000| 10 14% 

ort. Debs. ee ee : 

160/000 De’ ork Deb tock 44° | 107 —109 107 —109 1074 

60,000 | India-Rubber, Gutta-Percha & elegraph Works.. 10 1 5 10 % 

600,070 | London United Trams (1901), to 60,007 | 10 7-8 | 6 
399,980 do. 60,008 to 100,000 | 1 — =: : 5 
125,000 Do. do. 6%Cum, Pref., ito 125,000 10 5 6 5 5% 

,000 Do. do. 4% 1st Mort. Deb. Stock 100 |4%/4%/4%|4%/| 85 — 90 

um, Frei. ee ee = . 

850,000 Do. 44 % Deb. Stock Red. 100 | .. | 48% | 43 9 99 673 | 9m | 41011 
80,000 | Peebles (B.) & Co. 6% Cum. Pret. 20,001 to 60,000 6 | [6% 16%16%] | 6108 

215,500 | Potteries E. Tro, 1 5 5 4 4- 

87,350 19 15 % |16 % | 80 — 29 — 31 | | | 

150,000! 4% Dob, Bas., 1 to 1,600 Red. 1909 | 100 |4% 144144 | 4 % | 100 —108 100 

| Underg Bo E. R., Lon., 6% Profit Shar. 8. Nts. ..| [5% | 6% | 5% | 83 — 85. 

246,574 | Do, %14%14%| 17 — 82 17 — 82 

ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) H.L. & P., 1 14,000 | -- 43— Sixd|] .. 

Bo. do. 44 % 1st. deb. stoct | 100 | 4% | 44% | 99 —101 490 

836,876 | Central Electric 4 Guar. Deb. Stock .. | 100 4 4 4 4 % 100 —108 cao se 

27,400 = 963 ; 

70,595 | City Lendon Ble, Lighting, Ord. 0,001—110,506 19 6 6 104 104 : : 617 1 
40,000 jum. Pref. oe ee 

400,0001 Do. 5% Db. Stk., Scrip. atlisjalipd.| .. |6%/5% | 6 5 % | 191 —194 tat | 408 

000 Qnd Db. Stk., Prov. Crts.,alipd. | 100 | 43% | 44% | 44% | 44% | 97 —100 | | 410 0 

40,000 | County of London Blectric Lighting, Ora.1—40,000 | 10 | 4 5 5% | 8} : 617 

£00000. De. Btock | Stock 4 971 —1 97 410 0 

1% | 4 2% 24 43/6 8 0 0 

50,000 Do. do. 44 % 1st Mort Deb. Bik | 100 4 44% | 88 — 91 88 — 91 41811 
10,000 | Folkestone, 1 to 10,000 % | | of 9 
10,000 Do. 6% Cum. Pref.,1t010,000 6 | .. |  |6%|5% 415 
91,000 and Knightsbridge Blectric Ord, 6 |10 % |10 % — % | 600 

000 Do. 4% Deben. Sti. | Btock | 4% | 4% 97 —100 97 —100 400 
70,000 0. ef... oe 
874,895 Do. do. 4% 1st Mort. Deb. Btk. Red, | Stock | 4% | 4% | 4% | 44% | 95 — 98 95 — 98 4111 

300001 Do. tet 43% | 106 —110 106 —110 4 
950,001 Do. % Mort. Deben. Stock Redem, | Stock 34% | 90 — 98 — 98 ¥ ; - | 815 3 

,000 Midland Electric Corporation, 44 % Ist er Deb. | 100 44% | 95 — 98 — 98 3 ee oa rss 
67,991 -Tyne oo 5 8% |8 8%/|8 % q 8 as + 
75,000 5% Pref.,1t0 5,000 6 | 6% |5%15%|5 % | 
10,852 | Notting Bi Blectric Lighting 10 16% 17% | | 73% | 12 —18 2-13 515 
64,000 Do. do. 4%lstMortDeb... :.| 10 |4%/4%/4%/4 % —100 5 — 98x 
40,000 | St, James’ and Pall Mall Electric Light, Ord. |124% % 8 517 
20,000 Do. do. 17% Pref. 20,081t040,00| 6 3 415 4 
150,0001 Do. do. Bt 9% Deb. Btock Red. .. | 100 | 84% | 84% | | 94% | 98 — 9b 98 — 
12,000 | Smithfield Markets Electric Supply, Ord. .. 5 4 4 Nil 14— 24 23 
50,000 do. 4% Deb. Stock | Stock 72 — 18 — 76 
66,000 | South London Blectricity Supply, 6 8 4%| 4 8 % 23 xd 

000 Do. Do. 44% lst Deb. Stk. | 100 | 43% | 439% | 44% | 43% | 102 —105 100 —108.xa |. 

279 jam. Pref, 6 5 g 43% | 52 62 | 818 8 

(Originally 5% to 44 Bist Dec., 1905. 
Shares not officially quoted :—Mackay Companies, ord., 68—i1 — 1}. Pref. 68—?1 — 14, 
+ Unless otherwise stated all shares es are fully paid. 5 § Interim dividends, 
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METAL MARKET. 
Fluctuations in March, 1907, 
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THE DEPRECIATION OF UNDERGROUND 
CABLES. 


Py F. FERNIE. 


THE correct depreciation charge to make for buried cables 
can probably only be guessed at, with present experience, 
although in certain cases a pretty accurate guess can possibly 
be made. 
The total cost of any network can be split up into a 
number of different terms. 
Let c = cost of cables. 
B = cost of laying and protection. 
© is sub-divided into 
Cy = cost of copper. 
Pp = cost of lead (if any). 
I cost of insulation, manufacture, carriage, &c. 
B may be sub-divided into 
L = cost of labour. 
M = cost of materials for protection. 
1 is further sub-divided into 
I, = cost of excavating, filling in, all labour in con- 
nection with laying ducts or troughs, reinstate- 
ment of road, and testing. 
L, = cost of pulling-in cable (for a draw-in system). 
The straight joints are included The jointing-on 
of services is included in a separate term = J, which 
includes both labour and material. Thus the total cost of a 
network 


=Cut PP M+ 

Consider a section of a direct-current three-wire network, 
consisting of a feeder, two single *5 cables (no third wire 
feeder) 1,000 yds. long ; 4,000 yds. of distributors of *1 sq. in., 
third wire -06 sq. in. section ; and 4,000 yds. of services 
consisting of two 7/16 cables (= 400 consumers), each 
service 10 yds. long. 

Such a section of network might be represented in prac- 
tice, by 10 streets of recently built small villas, all wired as 
they were built. Then TableI shows the percentage values 
of the different terms for this section of network, laid on 
two systems : A, a wholly solid system ; B, a wholly drawn-in 
system. 


TABLE I. 

A. 
239 17 
Be 0 3 
M 26 26 
Cu 24 24°5 


All the cables in both A and B are paper-insulated, lead- 
covered and braided. The figures in Table I are based on 
actual prices of cables, which were quoted svith copper at 
£85 per ton and lead at £17 per ton (or very near these 
prices). The values of 1,, 1... ¢ and J are obtained from 
actual experience under a variety of conditions, and are, of 
course, average values, the actual values for particular cases 
varying a good deal with local conditions. a 

In the case of the solid system the cables are laid in 
earthenware three-chase troughing filled in with refined 
bitumen (costing about £5 per ton), and covered with hard 
blue bricks. The services are two single 7/16 cables, laid in 
two-chase troughs solid. 

The draw-in system consists of insulating composition 
tubes laid in concrete. An accessible brick, cement lined, 
ventilated and water-tight box, is built for each service. The 
service leads are concentric pulled into a single galvanised 
iron pipe. ‘The comparison between the two systems may be 
held as unfair, seeing that in the one case concentric services 
are put in, and in the other, two single cables. But with 
the draw-in system, a concentric cable may readily be jointed 
on to two single cables, and the joint being suspended in air 
and accessible, a fuse can be putin if thought necessary. 
With a solid system the jointing is not nearly so convenient, 
and the fuse is impracticable. In Table II is shown the 
estimated percentage depreciation of each term for both 
systems, the total failure of the insulation being assumed in 
both cases at the end of 26 years. The copper is supposed 
to be sold at the same price at which it was bought (less 
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5 per cent.). The holding or selling of copper is, of course, 
more or less of a gamble. The writer knows of cables 
bought in 1902 with copper at about £46, the copper of 
which has been sold at over £80, and probably more notable 
examples are within the experience of many. 

The value of 5 in Table II depreciates 100 per cent. for 
A. For the draw-in ‘system, J includes the brick boxes, for 
which only a slight depreciation is supposed ; for the actual 
jointing of the cables, total depreciation. 


TABLE II. 
A. B. 
M 95 0% 50% 
Ch 50% 50% 
I 100°:0% 100°0% 
J  100°0% 23 0% 


This gives a total depreciation for \ of 70°0 per cent., 

and for B 28 per cent. 
_ Advocates of a solid system will probably contend that 
insufficient depreciation is ailowed for m in B; since in the 
case of A the total destruction of 1 presupposes the destruc- 
tion of mM. This, however, appears to be by no means the 
case. Concrete is known to last for an indefinite period. On 
the other hand, all solid systems have a common weakness, 
the saddles or bridges on which the cables rest. Again, all 
bituminous substances ought to be treated as fluids even at 
normal temperatures. Now, suppose some slight subsidence 
of ground beneath the troughs of solid-laid cables, perhaps 
caused by gas or water pipes being laid underneath and 
improperly packed, or by the stream of water, which, in 
moist ground, appears always to follow the track of cables. 
Then, the cables being taut, there is nothing to prevent the 
trough and bitumen from sinking away from the cables, 
leaving them stranded with the tiles resting on them. This 
action would be assisted by cables that were well loaded up. 
In this connection it would appear possible that the heating 
of remunerative cables is cumulative. That is, that a cable 
might not have cooled down after a heavy evening’s work, 
before coming into action the next evening. The radiation 
of heat would be negligible, and the conduction of heat 
from, say, a feeder, having no branches tapped off, possibly 
small. A feeder cable would probably always have a mini- 
mum temperature equal to the temperature of the engine 
room of the supply station. Earthenware troughs and bitu- 
men are taken in the example above, as affording the best prac- 
tice with solid-laid cables ; wooden troughs and pitch, although 
cheaper, would appear to have a still shorter life before 
them. Creosote-impregnated oak sleepers have an average 
life of 25 years, of beech 30 to 35, and pine 18 to 20 years: 
non-impregnated oak 12 to 15 years, beech 2 to 3 years, 
and pine 5 to 7 years. (Article in the Electrician, abstracted 
from /’ Elettricita.) 

On the other hand, if the lengths of wooden troughs were 
nailed together, they would not suffer from subsidence, so 
long as the nails held. Regarding subsidence of ground, it 
48 a nob uncommon experience for mains engineers to comie 
across quite large cavities in the ground when laying mains 
in towns ; whilst everyone must have noticed how some of 

the stones of a flagstone pavement will sink here and there, 
and a granolithic pavement is sometimes found quite hollow 
underneath. 

Wood is said to last longest underground when buried in 
wet clay, a shorter time in dry clay, and a shorter time still 
in aS (See Lee’s “ Practical Notes on Electric Mains,” 
p. 16. 

_ Pitch from whatever source, is said to be not so durable as 
bitumen, as it contains unstable compounds. (Sutherland, 
‘Bitumen in Insulating Compositions,” read before the 
Faraday Society, December 8th, 1903.) Both pitch and 
bitumen, as generally used, contain hard semi-conducting 
particles, due to local overheating in the boiler. 

However, many solid-laid systems are said to be in quite 
as good condition now as when laid,-and on the other hand, 
one has heard of cables going wrong within two years of 
being iaid. _ It should be remembered that the effects con- 


sidered above are supposed to take place, not in two years,’ 


but in 26, 
‘Of vulcanised bitumen insulated cables, the writer’s 


experience is that they will not stand overloads, and decen- 
tralise slowly, even with normal loads ; they would probably 
be more suitable for laying solid than pulling into ducts, 
though when laid solid, one would expect them to decentralise 
at every saddle in time. 

To cables insulated with paper and a protective covering oi 
vulcanised bitumen, much the same remarks apply ; see alsc 
a paper read by Messrs. Atkinson and Beaver to the Insti. 
tution of Electrical Engineers at Manchester, January 31st, 
1905. In this paper* it is stated that “‘ the selective action 
of certain agents” (caustic soda, ferrous sulphate, <c.) 
‘“‘would, of course, be enormously increased with cables 
carrying continuous currents, and having earths on the 
circuit, on account of osmotic pressure forcing the chemical 
ions through the dielectric.” Rubber - insulated cables 
appear to have a life of some & or 9 years only, when exposed 
to water (it is said that they would last longer, if continually 
under water, than when they were alternately wet and dry) 

Lead sheathed rubber cables appear to be largely used” 
in America. A single puncture of the lead does not neces- 
sarily imply a destruction of the insulation, as, of course, 
robber will not absorb water like paper. Rubber, however, 
is expensive, and is very difficult to test. 

Considering again, then, the two systems A and B, their 
relative advantages are as follows :— 

1. The maximum annual depreciation charge is about 
twice as much for A as it is for B. 

2. The first cost is about the same for both if the same 
section of copper is laid down in both cases ; however, « 
smaller section of copper may be put in initially in the case 
of B than in A, and this is an advantage in the initial stages 
of an undertaking, as it decreases capital charges. Also, in 
many towns the feeding points slowly shift. With a 
draw-in system the copper can be moved about so as to 
utilise it to the best advantage. Thus if the load decreases 
on a heavy feeder, and increases on a light one, the feeder 
cables can be pulled out and exchanged. This advantage is 
more real when the feeders consist of bare copper strip in 
culverts. 

3. Decrease in first cost of street lighting by arc lamps in 
the case of B compared with A. 

4. Much greater ease in the localisation of, and repairs to, 
faults, tending to greater reliability of supply, in the case of 
B compared with A. 

5. Faults due to mechanical injury. B has a considerably 
better mechanical protection than A. 

6. Faults due to electrolysis. 

a From stray currents as from tramways, both equally 
immune, if lead is not earthed. 

b. From an earth on the circuit itself. B has the 
advantage, since it is far more difficult to ensure the cables 
being laid correctly in the case of A than in B. (See below 
for discussion on earthing the lead.) 

7. Faults due to chemical action. Wooden bushes and 
other fittings are generally used with A ; decaying wood has 
a considerable action on lead, due to the production of 


“organic acids. The combination of steel and timber in the 


construction of railway wagons is stated to be undesirable 
“ because oak and other hard woods cause corrosion of the 
metal.” (Article in the Electrical Engineer.) 

8. Connections for services. B is more expensive than A ; 
see, however (2) and Table I. 

9. Liability to explosions. A, of course, has the 
advantage. However, with a properly designed and venti- 
lated draw-in system, the risk of explosions is very small, 
and with hinged box covers the consequences cannot be very 
serious. 

It has been said that one disadvantage of a draw-in 
system is that it entailsconstant inspection. It seems, how- 
ever, rather unfair to claim the ability to perform an 
admittedly desirable thing, as a disadvantage to a system, 
as compared with another system on which it is impossible to 
carry it out. : 

It is not contended that every draw-in system is better 
than a solid system. Many are very much worse. But if 
the duct be a good insulator, if it can be made water-tight, 
if it is well-protected mechanically, and if, finally, it is 
cheap to lay—it is contended that such a system is very 


* ExzctricaL March 8rd, 1905, p. 371. 
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much better than a solid system. It is claimed for a solid 
system that the lead, in addition to being insulated, is pro- 
tected from attack by any agent, whether liquid or gaseous. 
This is not entirely true as regards liquids, as the saddles 
often afford a direct capillary passage to moisture from the 
earth to the lead. The draw-in system insulates the lead, 
protects it from moisture (there is no appreciable condensa- 
tion inside the tubes described) and admits only air from 
above ground. 

As an example of the insulating properties of the com- 
position tubes, the following experiment may be described. 
A tube was buried in moist ground, having a bare copper 
wire inside and a similar wire wrapped round the outside, 
the ends being sealed ; the inside wire was made alive to the 
negative pole, and the outside wire to the neutral, of a 
three-wire system. After some six months, the insulation 
has so far failed to break down. The writer regards this 
aus a severer test than, say, 2,000 volts alternating pressure 
applied to the two wires, since, in the alternating case, the 
electric osmotic pressure, which is the secondary cause of 90 
per cent. of all faults on a direct-current network, was 
absent. ‘The measured insulation resistance between the 
lead and “earth” of a 400-yd. length of cable pulled into a 
fibre duct was 12,000 ohms. 

The lead should be broken at all joints and not earthed. 
The joints (for system B) should be made with a good wax 
and proof tape, and suspended inair. It is difficult to 
understand how any electrolytic troubles can affect the lead, 
seeing that it is completely insulated, and supposing that 
the lead does get alive, a short length only can possibly be 
affected.: 

Consider now the result of intentionally earthing the lead. 
lf the bonds and earth connections are good, sturdy, copper 
ones, there is a high probability of having a section of net- 
work shut down with a bad fault. On the other hand, if 
the earth connections are light, a bad fault will fuse them, 
and the lead may have holes burnt in it at different places, 
possibly half a mile apart, before the fault is discovered. 
The resistance of the lead sheath of a ‘1 cable (low tension) 
is about 3°5 ohms per mile. Of course, leakage currents can 
be kept within limits by inserting resistance in the third- 
wire earth connection. With a positive fault this is bad 
practice, as it lowers the potential of the third wire below 
that of earth. Also with either a positive or a negative 
fault, it is possible for a consumer connected to the opposite 
pole, to get a bad shock to earth. Also it is against the 
Kk. of T. regulations. 

The burning of lead, and the corrosion due to electrolysis, 
should be distinguished. Probably no electrolytic corrosion 
would take place with a negative fault, as the lead would 
then be the cathode and the earth the anode; neighbouring 
gas pipes would be the sufferers. With a positive fault the 
reverse would be. the case, and the lead would be the anode ; 
however, in this case the electric osmotic pressure would help 
to prevent damage by electrolysis by driving away moisture 
from the lead. (See Hlectrician, May 11th, 1906, page 125.) 

Armoured cables laid direct in the ground, and cables 
drawn into metal or non-insulating pipes, should be bonded 
and earthed thoroughly ; but where the lead can be effi- 
ciently insulated, it should be broken often and not earthed. 
The solid system appears to lie between these two extremes, 
and opinions differ as to the best policy. 

An objection urged against breaking the continuity of 
the lead is the difficulty of testing the system. This, of 
course, applies also to any non-lead-sheathed system. 

Only single cables have been discussed, as many enginevrs 
are strongly prejudiced against triple-concentric cable. The 
objections urged are that it is (1) complicated, (2) awkward 
for the connection of services, (3) more costly to install, and 
(4) more costly to maintain (see discussion on Mr. Black’s 
paper “ The Maintenance of Underground Mains,” read to 
the Institution of Electrical Engineers, Glasgow, January 
9th, 1906). 

1 and 2. As to complications, the joints are admittedly 
more difficult to make than joints on single cables; but any 
jointer will readily learn to make them as well and as 
quickly as three single joints. The only other complications 
appear to be at disconnecting boxes, and these can be made 
almost as simple as for single cables. 


_8. On the contrary, rather cheaper, even including a spare 
pipe. 
4. The writer’s experience is that it is very much cheaper 
to maintain ; for if the negative main be made the inside 
one and the neutral the middle one, the outer positive main 
will effectually protect the other two. Now the negative 
main is always the weak point, because it sucks in moisture ; 
the positive drives it away. Thus, with a triple-concentric 
cable, you eliminate about 90 per cent. of all faults. The 
only danger really threatening is some mechanical injury 
sufficient to form a short circuit. Good concrete is ample 
protection against this. The writer’s experience of short- 
circuits on concentric cables drawn in is that a piece is 
blown clean out, ard there the damage ends. With cables 
laid solid, the cable behaves something likea squib, keeping 
on arcing, and many yards of cable may be destroyed. This 
action seems to be due to melted bitumen dropping on to the 
molten lead and copper, and partially insulating it. Feeders 
should, however, be single cables, as the consequences of a 
short-circuit would affect so many consumers on a concentric 
feeder. Sir William Preece, in a report to the city electrical 
engineer at Bristol, estimates the average life of the armoured 
cables at 35 years, and of the cables laid solid in wood 
troughing at 40 years, the residual value of the former at 
15 per cent. and of the latter at 12 per cent. of their original 
value. 

The armoured cables are paper-insulated lead-covered and 
steel-armoured, laid direct in the ground. The solid-laid 
cables are extra-high-pressure, three-core, paper-insulated 
and lead-sheathed, with B. of T. sheath beneath the lead. 
The value of 1 is relatively much greater for high-tension 
cables than for low tension. A three-core 10,000-volt cable, 
each core ‘25 sq. in., with a copper earth sheath ‘02 sq. in., 
lead-covered (+2 sq. in.) laid in bitumen and earthenware 
troughing, costs about £2,000 per mile,. laid complete, 
copper being at £60, and lead at £17. 

The Finance Committee of the London County Council, 
on Sir Alexander Kennedy’s advice, recently decided to 
recommend 30 years as the maximum period for the repay- 
ment of loans on mains. It will be seen that the writer's 
figures indicate a period considerably in excess of this for a 
draw-in system. This includes the assumption that the 
price of copper remains at about £85 per ton (see leading 
article in ELEcTRICAL Review, No. 1508 of last year). 


THE NEW PATENTS BILL. 


| COMMUNICATED. | 


SoMETHING over a year ago (January 26th, 1906) I was 
permitted in these columns to make an attack on the Patent 
Laws. My chief complaints were :—The enormous cost 
of securing and maintaining patents in this country, as 
compared with the cost in the United States (£99 in Great 
Britain, compared with £7 down in the U.S.A.), and the 
difficulty and expense of all procedure in connection with 
patents ; especially the necessity of an Act of Parliament to 
restore a patent, once the payment of a renewal fee has been 
allowed to become overdue. 

An instance was given where the fees for renewal of a 
number of patents had been actually paid by the owners to 
a patent agent, who ran away with the money and allowed 
the patents to lapse. Parliament, being appealed to, said 1 
was a case for redress, and afforded it—at a cost for each 
patent of £650. 

The difficulty of prolonging the life of patents, the short- 
ness of the present term (14 years, as compared with 17 
years in the States), the fact that the Patent Office has been 
made to contribute heavily to the Treasury—a veritable tax 
on invention—the cost and uncertainty of litigation, the 
absence of uniformity with British Colonies and Possessions, 
and the difficulty of enforcing the granting of licences, were 
noticed. Lawyers and patent agents, and the methods 
sometimes adopted by them, were not omitted from 
criticism. 
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The subject of patent law reform was considered at the 
Society of Arts on November 30th last, a paper being read by 
Mr. J. W. Gordon, in which the history of patent grants in 
this country was dealt with in a most interesting manner. 

Mr. Gordon recommends that a patent taken in any 
part of the dominions of the Crown should be made to 
confer certain corresponding rights in all parts of the Empire, 
rights which might be matured and taken up at the 
patentee’s convenience, as his business resources grew. 

The important question of compulsory licences was also 


- dealt with at length, and the conclusion arrived at was that 
‘working should be made compulsory, and that the obtaining 
- of licences on reasonable terms should be made easy. The 


Act of 1883 made this question one for the Board of Trade, 
but the appeal from that body to the Privy Council involves 
great expense. Compulsory working was also advocated by 
Mr. Gordon. 

A valuable discussion took place, and that well-known patent 
reformer, Mr. Ivan Levinstein, took part in it, and dwelt 
chiefly on the injustice to British manufacturers of granting 
lock-up patents to foreigners without compelling them to 
work them in this country. 

It must be gratifying to everyone who has taken any part 
in this discussion to see how fully the Government has 
dealt with many of the questions raised, in the Bill brought 
into the House of Commons by the President of the Board 
of Trade on March 19th, which was read a first time without 
opposition. 

Mr. Lloyd George said that the main objects of the Bill 
were to simplify and cheapen procedure, to make provision for 
the grant of Patents of Addition, to give further checks 
against invalid patents, and a cheaper procedure for the revoca- 
tion of patents. He laid great stress on the provisions for 
compulsory working and compulsory licence, and promised a 
little later a consolidation Bill to embody all the existing 
law, and, if possible, the new Bill also. 

The text of the Bill is now before me, and, in my opinion, 
it represents an important step in advance. It provides 
that in the case of chemical patents the patentee may be 
compelled to furnish actual samples of the product. This 
provides against schemes which exist only in the imagina- 
tion, and are patented so as to cover the ground and block 
the way for other inventors, and the provision will be useful 
in connection with many foreign patents taken out with the 
sole object of harassing British industry. 

Patents of Addition may be obtained under the Bill, to 
run concurrently with the original invention without extra 
renewal fees. This appears to be a very great advantage to 
the inventor and to the public. 

Searches for novelty are now to be brought up to include 
patents lodged but not yet published. 

It is provided that a Provisional Patent may now, when 
desired, be dropped, and the complete Patent thus issued 
without fear of the old bogey of disconformity. But in 
that case the date of the complete specification commences 
the period of protection. 

Applications for extension of time for sealing, or payment 
of renewal fees, are to be given on payment of the prescribed 
“late fee.” 

The Comptroller is to hear applications for revocation of 
patents, subject to appeal to the High Court. 

Three years are given for working a patent, after which 
revocation may be granted by the Comptroller ; but, subject 
to appeal to the Court, the Comptroller has power to extend 
this period when good reasons can be shown. 

Petitions for grant of compulsory licence are to be heard 
by the Comptroller, with appeal to the High Court instead 
of to the Judicial Committee of the Privy Council ; which 
means a notable saving of expense. In selling patented 
machines or granting licences no provision in the contract 
limiting the purchaser or user to the patentee’s process will 
in future stand good. 

No patent agent may in future describe his place of 
business as a “ Patent Office” under a penalty of £20. This 
misleading title has often deceived the unwary public, and I 
am glad that its use is to be prohibited. 

The Bill, if passed, becomes law on January 1st next. 

I congratulate Mr. Lloyd-George on a very businesslike 
Bill, which bears in every line evidence of careful considera- 
tion of the needs of the public, and very little of the 


specious objections to reform put forward by many patent 
agents and lawyers, who put their supposed interests before 
everything. 

For my part, I am not yet satisfied. I wish to see the 
fees reduced to £10 in two instalments, and the period of 
protection increased to 20 years. I wish to see a universal 
law for the Empire, giving the same protection for the same 
fee in every part of it, the whole business being centralised 
in Cursitor Street ; and I am glad to note that this subject 
will come before the Colonial Conference. 

I wish to see the time when no patents shall be out of 
print and when the summaries are even more complete and 
up-to-date. But I welcome what appears to be secure: 
in the new Act as a great instalment of reform. 


PROCEEDINGS OF INSTITUTIONS. 


The Fixation of Atmospheric Nitrogen. 


A PAPER was read at the beginning of December lest by Dr. Percy 
F. FRANKLAND, F.R.S., before the Birmingham and Midland Section 
of the Society or CHEmicAL InpusTRy, to which the author gave 
the title of “The Utilisation of Atmospheric Nitrogen for Indus- 
trial Purposes.” Although the Society issues a number of its 
Journal every 15 days, the paper was not printed until the middle 
of March, and therefore it has been impossible for us to notice it 
before. The paper itself does not appear to contain much new 
information on this important subject, more particularly because 
we have already been able to print an abstract (see the ExectricaL 
Review for February 15th last) of the very useful address delivered 
some time ago in Germany by Dr. Erlwein. Dr. Frankland, how- 
ever, referred again to the curious prophecy made by Sir William 
Crookes in 1898, to the effect that unless some man of science’should 
come to the rescue, the inhabitants of this planet would, in the 
course of a few years, be confronted with wheat-starvation. Sir 
William Crookes’s arguments were based upon the average yield of 
wheat per acre in the different producing countries of the world, 
on the increasing population, and on the circumstance that if the 
wheat production were to be increased in proportion to the number 
of consumers, so much Chile saltpetre would have to be used as 
fertiliser, that the beds now known to exist would be exhausted in 
four or five years. Dr. Frankland next went on to deal with the 


- electrical processes for manufacturing nitric acid (from atmospheric 


nitrogen), and mentioned that the almost anhydrous calcium nitrate 
now being made at the rate of three to five thousand tons per 
annum at Notodden, in Norway, contains about 13 per cent. of 
nitrogen, and that owing to the low price charged for electrical 
energy, nitric acid can be manufactured there at a cost of 30 per 
cent. less than from Chile saltpetre. The author also referred to 
the calcium cyanamide processes, quoting at length the specifica- 
tions of two patents taken out by the Badische Anilin und Soda 
Fabrik in Germany, which cover the process and plant used in the 
manufacture of calcium cyanamide. 

We are not at all sure, to commit a bull, that the most interesting 
part of Dr. Frankland’s paper was not the discussion which followed 
it. One of the speakers mentioned the hygroscopic nature of 
normal calcium nitrate, and asked whether it had not been proposed 
to prepare the basic nitrate instead, which is free from this annoy- 
ing practical defect. It will be found, on reference to our past 
columns, that basic nitrate is habitually manufactured for the par- 
ticular object of avoiding the trouble introduced by the moisture- 
absorbing qualities of the normal salt. Dr. J. B. Readman sai: 
that in some old experiments in which he heated mixtures of 
carbon with barium carbonate, or with calcium carbonate in an 
electric furnace in a current of producer gas, he had obtained some 
calcium cyanamide at a date before the German investigations on 
the subject were carried out; although, as he was primarily 
endeavouring to produce cyanides from atmospheric air, he had. 
failed to recognise the nature of the product for some considerable 
time. In his reply to the discussion, Professor Frankland referred 
again to the Crookes prophecy. In his view, Sir William had 
made the case appear more alarming than it was, by suggesting 
that the world was so entirely dependent upon wheat. There were 
many foodstuffs which could apparently be obtained in much larger 
quantity from a given area of country, and of much greater nutri- 
tive value than wheat. He thought that long before a nitrogen 
crisis arrived, new kinds of agriculture-would haye succeeded in 
producing more profitable and more nutritious crops. With refer- 
ence to the manurial value of calcium cyanamide, he added that 
the ecientific world was somewhat surprised at that material bein» 
a good fertiliser, inasmuch as nearly all cyanogen compounds were 
regarded as being deleterious to plant and animal life. Probably 
some cyanogen compounds were not so poisonous as was usually 
imagined. On the other hand, Dr. Frankland was not prepared to 
make any statement on his own authority as to the true value of 
calcium cyanamide as a fertiliser, and he seemed to think that it 
might possibly have a harmful effect. This, however, as our readers 
will doubtless remember, has already been admitted to be the case, 
but principally, or only, when the calcium cyanamide has been 
applied in an improper fashion or at an improper time to growing 
crops. Moreover, as was shown in the concluding portion of Dr 
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Erlwein’s communication, there are many other uses for calcium 
cyanamide which will doubtless prove remunerative, even if its 
employment as a fertiliser should prove impracticable either for 
agricultural or for pecuniary reasons, 


Transmission of Electrical Energy by Direct Current on 
the Series System. 


By J. 8. Hicuriep, M.1.E.E, 


(Abstract of paper read before Tue InstTITUTION oF ELECTRICAL 
Enoernezrs, London, March 7th, 1907.) 


For very long transmissions at very high pressures, the impedance 
and capacity of the line give rise to serious difficulties with alter- 
nating currents, which can only be eliminated by the use of direct 
current. The author’s company having obtained powers to supply 
an area of 300 square miles, which it is desired to feed by under- 
ground mains from a point on the circumference, the cost of the 
cable system has assumed great importance, and the author has been 
led to investigate the possibilities of the p.c. system for carrying on 
the supply. Since 1889 M. Thury has steadily developed this 
system until it has attained a pitch of excellence comparing favour- 
ably with the a.c. system. In order to test insulating materials 
with direct current at high pressures, M. Thury built five machines 
capable of giving, in series, 110,000 volts; the results of the tests* 
showed that a D.c. pressure at least twice as great as an a.c. pres- 
sure, could be used on the same insulators and the same cable. On 
the Lausanne line, small insulators were used, but on a very damp 
and foggy day the total loss over 3,000 insuiators, with lightning 
arresters, at 20,000 volts, amounted only to 866 watts. By earthing 
the middle point of the system, it would be possible to work with 
160,000 volts p.c. between overhead wires, each of which would be 
80,000 volts above or below earth potential. Similarly with cables, 
it is not difficult to make a single-core cable to work with 60,000 
volts D.c. above earth potential, and with two cables an effective 
pressure of 120,000 volts can be obtained. Such a cable is easier 
to make than a three-core cable with 20,000 volts between con- 
ductors. The highest pressure in use is 58,000 volts three-wire 
(29,000 volts to earth); the line was tested with a pressure of 
100,000 volts above earth. Constant current is used in all cases. 
When the main line passes through consumers’ premises the con- 
stant value must be maintained day and night, but if distribution 
is given from sub-stations, the current can be reduced 30 per cent. 
during light-load hours, thus diminishing the line losses. 

On a series system, when no plant is running, each machine is 
short-circuited. To switch-in a generator, it is run up until it 
gives the proper line current on short circuit ; the short-circuiting 


The failure of a prime mover does not affect the supply, as the 
current flows through the shut-down machine. 

Series machines giving 2,000 to 3,000 volts on one commutator 
have worked successfully for years, and 6,000 volts is attainable. 
The size of a single machine is restricted by the limiting pressure 
and the value of the jine current. At 100,000 volts, 500 amperes 
would transmit 50,000 Kw.; each machine could be built to give 
5,000 volts, and by driving the generators in pairs, 10 sets of 
5,000 kw. each would suffice. 

Where a growing business is concerned, there are important 
differences between the series and parallel systems. With the 
latter, the pressure is chosen according to the distance, and there is 
no difficulty in adding larger generators as the demand increases. 
With the former, the line current, being a ruling factor in the size 
of unit, must be chosen larger than necessary in the early stages, as 
it cannot afterwards be increased. By using machines in pairs in 
the main and sub-stations, this difficulty is reduced, the machines 
being coupled in series at first and in parallei when the change 
becomes necessary. The choice of line current in the series 
system is more important than any decision that has to be made 
in laying ont a parallel system. 

It is usual to work with both poles insulated from earth, when the 
total pressure does not exceed 25,000 volts; an accidental earth 
then causes no interruption, and a breakdown can be conveniently 
repaired in perfect safety by temporarily earthing the system on 
each side of the fault, without interrupting the circvit. With the 
three-wire system, the middle point of the row of generators is 
earthed, reducing the stress on the insulation toa maximum of half 
the working pressure ; but in this case an accidental earth stops 
part of the supply. As the resistance of the earth is negligible 
compared with the pressures employed, in country districts an earth 
return may be employed, requiring only one quarter of the linecopper 
necessary for the two-wire system; experiments which have been 
made show that this practice has no effect whatever on telephone 
or telegraph services, and the only difference observed between the 
earth return and the insulated double line is that the loss is less 
when the former is used. 

Descriptions are given in the paper of the system in practice. 
The generators are carried on insulators, and the floor of the engine 
house is of insulating material, so that the attendants can and do 
treat the machines as if they worked at low pressure. The line 
current of constant-speed generators, and the speed of constant- 
current motors, are controlled entirely by rocking the brushes 
automatically ; the machines run quite sparklessly in all positions 
of the brushes and under all conditions of load. With steam-driyen 
generators, some of the difficulties inherent to the use of water 
turbines are avoided, the engines simply being run with fixed cut- 
off and no governor; the speed then varies in proportion to the 
load.* 

Comparing the cost of the Thury system with 4.c. practice, the 
author shows that the p.c. generating station is more expensive than 


A.C. D.C 
Capacity of system, Kw. = 2,400 2,400 
Working pressure, volts | 10,000 40,000 
Cost of cable system in £ per Kw.-mile laid 1:16 082 
Cost of power station in £ per Kw.... his 23°4 25°05 
Capacity of sub-station, Kw.... mes sce 200 200 
Cost of sub-station in £ per Kw. :— 

_ With static transformers 
With rotary converters ... 15°97 — 
‘With motor-generators ... — 15°97 

Total cost of power station and sub-station, 

in £ per Kw. :— 

With static transformers. ... 

With rotary converters ... 39°4 

With motor-generators ... 410 
Length of cable run in miles, where the | 

cost of the systems is equal :— : 

With static transformers 167 167 

With rotary converters ... 4°7 47 

Varticulars of conductors :— Bq. in. sq. in 


Number and size of cables... . | Two, 01 Two, 01 


Current density per fq. in. 775 600 
Percentage C?R loss per mile, at full 

load, alternating current with 90 per — 

cent, power factor 


0°59 013 


switch is then opened, leaving the generator in series with the 
line. To start a motor, the switch is opened, and the current 
flows through the machine, but the brushes being in the non- 
working position, there is no torque ; the brushes are then rocked 
backwards until the motor starts and runs up to speed, after which 
the automatic regulator controls the brush position, and keeps the 
speed constant. The effect of a short-circuit is to remove the load 
on the generators; to prevent damage through a short too sudden 
to permit the regulators to act, the generators are driven through 
friction couplings, which slip with 20 per cent. excess torque. 


* For details of these tests see the Exectricat Ravinw, October 
14th, 1904, pp. 603-605. 


14,000 —-:14,C00 37,500 37,500 110,000 
15,000 120,000 20,000 120,000 20,000 120,000 


0°42 018. 0°33 0°13 031 0-096 
144 19°25 12°6 15 120 155 
800 | 800 2,000 2,000 6,000 6,000 
1139 9°28 714 638 649 | 4°85 
196 | 151 142 
25°8 28°5 19°7 22°2 185 
37:1 37:1 35°5 28°5 28°5 
25'8 250 25°0 20°6 206 
Ws} 11°3 12°5 12°5 8°4 
sq. in sq. in sq. in sq. in, sq. in. sy. in. 
Two, 04 Two,015 Four,0-4 Four, 02 Twelve,0°4 Hight, 0°3 
750 | 780 750 780 735 7€5 
038 | 0057 0 28 0-27 


the ac. station, but the line and sub-stations are the cheaper on the 
D.c. system. When the distance of transmission does not exceed 
8 miles, the series system will rarely if ever prove superior to the 
parallel a.c. system. An example is worked out for a bulk supply 
area taking 7,000 xw., with a total length of trenching of about 85 
miles; the a.o. line would cost £199,000, or £28°4 per Kw., a pro- 


* For full illustrated description of the St. Maurice-Lausanne 
system (4,000 Kw. transmitted at 27,000 volts 34'8 miles, and part 
to 696 miles) see Exzc. Rev., September 12th, 1902, pp. 463-465 ; 
for the Moutiers-Lyons system (4,300 Kw. transmitted 111°8 miles 
at 57,600 volts, partly through underground cable at the full pres- 
sure), see Exc. Rev., August 10th, 1906, pp. 219-223. : 
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hibitive price, whilst the p.c. line could be laid for £124,220. The 
complete costs of the two systems are given below :— 


Power station of 7,000 kw. Per Per 
(4.c. includes step-up Kw. D.C. Kw. 
transformers) .». £119,000 170 £140,000 20°0 

Sub-stations of 7,000 kw. 70,000 10°0 70,000 100 

Line 7,000 a.c._... ee 

} 199,000 124,290 17°77 


£388,000 55°4 £334,220 477 


* The cost of the series line at its full rating is £15'5 per kilowatt. 


The loss in the mains will cost less on the D.c. system, though the 
total amount of energy wasted will be greater. The pc. cables 
will be a better job and less liable to accident than the a.c. 3-core 
cables, the insulation at the stations is less vulnerable and the 
weak points less numerous, there is less chance of breakdown 
through surging, and earthing at one point does not upset the whole 
supply. In case of great increase in the demand, a second station 
can be erected at any suitable point and run in series with the 
first without the least difficulty, the troubles met with in running 
stations in parallel being entirely avoided. The switchgear is 
immensely more simple. For many purposes, such as electro- 
chemistry, working hoists, &c., the series D.c. system possesses 
special advantages. The author considers that with it the possible 
commercial transmission distance can be increased far beyond that 
possible with alternating currents, especially where underground 
transmission is essential. . 

The accompanying table (p. 581) summarises the data given in the 
paper as to the cost per Kw. of power stations, sub-stations of various 
types, and the cost of line work underground, showing the limiting 
length of line where the cost of the series system is equal to the 
cost of the parallel system under the stated conditions. For any 
greater distance the p.c. system will, of course, be the cheaper. 


Discussion. 


The discussion was opened by Lord KEtvin (president elect), who 
remarked that he had never swerved from the opinion that long- 
distance direct-current transmission was right. He thought the 
static transformer had led tothe development of modern alternating- 
current systems; the autbor had shown great advantages for the 
direct-current system, which got over difficulties in insulation and 
in nanufacturiog. Lord Rayleigh had 20 years previously rejoiced 
at the coming of alternating-current working with its subtleties, 
from a scientific standpoint, but he (the speaker) rather doubted 
whether engiaeers agreed with him. 

Prof. Kapp hoped the pioneering labour of Mr. Highfield would 
not be lo-t. When alternating work was introduced, the pioneer- 
ing was done in this country, but the practical results were reaped 
abroad ; manufacturers here should develop the high-pressure D.c. 
machine in readiness for the demand. The Thury system was by 
no means perfect; he had only been a convert to that system for 
the last three years, but from inspection of Thury plants in work, 
he was satisfied. Among the difficulties was the great difference 
in pressure between commutator bars; Mons. Thury had built an 
experimental machine with 500 volts between the bars and one 
ampere output, but he thought Messrs. Parsons & Stoney had solved 
the practical problem of commutator design in their turbo- 
generators. Next came the insulating coupling—as to which, he had 
designed a coupling where no points of different potential were 
nearer than 18 in. Thury’s were only 8in. He (the speaker) 
employed rubber links with canvas insertion, and these withstood a 
70,000-volt test, and were mechanically strong. Another difficulty 
was in line insulation, which he thought led to considerable losses. 
From experiments he had found a 50,000-volt a.c. insulator to 
lose 5 watts, and a 70,000-volt insulator 104 watts, which, con- 
sidering the numerous insulators, resulted in a heavy loss. This 
loss was due to surges, which would probably not occur with p.c. 
working. He concluded by giving some comparative figures of cost 
for the Zurich Albula transmission in Switzerland, referred to 
later by Mr. Fasola. 

Mr. C. P. Sparks said that for the last 22 years he had devoted 


‘his attention to a.c. work. For long-distance transmission, he 


thought the p.c. system had enormous advantages; his experience 
with moderate pressure D.c, underground networks was that they 
were more troublesome than a.c. He criticised the lay-out of the 
author’s hypothetical network, remarking that it could have been 
arranged with a double a.c. supply with only slightly longer cable, 
as against the aingle p.c, supply, but he was of opinion that the only 
economical way of supplying the area shown was by aerial trans- 
mission, or by a generating plant in the centre of the area. In 
regard to the relative losses of the two systems in the example 
shown, he came to the conclusion that the monetary value of the 
4.0. loss would be smaller than that of the p.o. loss, 

Mr. T. Heskeru (Folkestone) said that, in practice, p.c. troubles 
were due to surges; he used a 3,000-volt po. generator for trans- 
mitting some distance, and breakdowrs were nearly always due to 
resonance effects, which showed the existence of a much higher than 


the normal Em.¥. These effects led to minute punctures in the — 


cables, which he regarded as a serious matter, as they escaped 
attention. From his experience he objected to the Thury system, 
but its constant current was in its favour, and outbalanced dis- 
advantages due to other failings of p.c. mains, 

Mr. W. H. Patcse xt referred to bis experience, 20 years ago, of 
series D.c. work, the outcome of which was seen at Chelsea, Hull, 
Oxford, &c. He had later equipped the Lambeth station of the 
Charing Oross Co. with 1,000-volt p.c, machinery ; but it was not 


his experience that a p.c. system got over .c. difficulties. At that 
station the fields were originally separately excited at 200 volts ; 
the apparatus was not fonl-proof, and the switching operations gave 
very great surges. He had known a flash over as much as 2 ft., with 
1,000 volts, due, no doubt, to the large power behind the spark, in 
contradistinction to the small current in the Thury system. 
Engineers with parallel-operated stations wished they might let 
current run through a broken-down machine, as in the series p.c, 
system. His experience was that reliance could not be placed on 
“well” earthing, instances being known where the current had 
reappeared at the wrong place. He could not see how an engine 
could get over the dead centres without some fly-wheel energy, or 
how a gas or reciprocating engine of any kind could be credited 
with constant torque. Neither did he agree that the system was 
adapted for winding purposes in mines unless some fly-wheel system 
were included, as in the Ilgner, when any system of supply would 
meet the case. He further suggested that indiscriminate earthing 
on both sides of a p.c. system might lead to awkward results. 

Mr. Frank Bariey drew attention to the comparatively limited 
adoption of the system abroad, and referred to his peace of mind 
during the last few years, during which time he had been running 
a 3,000-volt p.c. in place of an earlier a.c. system. 

Mr. B. M. Jenxrn dealt, in the first place, with the three-wire 
system, where he gathered that the power station was earthed. 
With this arrangement he came to the conclusion that a fault on one 
of the outers would tend to overload the machines on the other 
side of the system, reducing their current output, and to underload 
the machines on the faulty side, which would, however, give their 
full current at reduced pressure. It appeared to him that, by 
permanently earthing either the middle of the circuit both 
at the station and at the load, or a point some distance 
from the generators, much better load distribution would 
result. He considered also that an emergency governor was 
required to prevent the engine from racing under the conditions he 
first outlined (i.c., pressure rise and current drop), and that the 
p.c. losses at peak loads should be charged at 3d., not ‘3d, per unit 
to compare with the a.c. case. The system certainly gave flexibility 
between two power houses ; you could not overload the motor, and 
it would not take more power than it ought to take. 

Mr. J. J. Fasona referring to the Albula-Zurich scheme for trans- 
mitting some 16,300 kw. over a distance of 85 miles, gave the 
results of the comparisons as to cost made by Director Wegner, of 
the Zurich electricity works. Summarised, the data are as 
follows :— 

THREE-PHASE A.C. SYSTEM. SERIES D.c. SYSTEM. 


45,100 volts, dropping to 40,000. Constant current of 170 amperes 
at 96,000 volts. 

Four sets of three 8-mm. wires. Two pairs of conductors. 
Line loss, 11 per cent. Line loss, 11 per cent. 
Poles 80 m. apart. Poles 60 m. apart. 

Five section isolatingand arrester Six houses common to both lines. 
houses per line. 

Cost, £74,500 more than D.c. Losses, 14,900,000 kw.-hours per 
annum more than 4.c. 
Balance in favour of a.c. line, At 0°ld. per unit and capitalised 

allowing for p.c. loss, £10,500. at 7 per cent. = £85,000. 
Total balance in favour of a.c. Generating plant cost £8,00') 
system, £48,500. more than A.c. 
Revised later to £30,000, Transforming and emergency 
plant, £30,000 more than a.c. 


The advantage as regards higher security in the p.c. line was 
considered to be balanced by the lower security of the stations , 
further, it was possible to postpone a considerable part of the a.c. 
expenditure until the demand for power called for it. 

A three-phase system suffered in long transmission comparisons, 
when comparatively low voltages of 10,000 to 20,000 volts were used, 
and he considered that a fairer comparison would be made between 
normally rated constant-current machines and three-phase machines 
normally rated to give 15 to 25 per cent. lower output, so that they 
could still give overloads during the peak. He considered that 
insulation difficulties and the comparatively high cost of machinery 
would deter the adoption of the series system for individual power 
supply. 

M. Hosart considered that the three-phase system was al 
a disadvantage when taken at only 20,000 volts for long trans- 
missions. Dealing with insulation, the ratio of the sparking 
distances of a.c. and D.c. was, he thought, nearer 15 than 2, in 
favour of the latter; and several factors, including periodicity, 
would affect the ratio given, which could only be accurately found 
by further tests. He considered that the cost of a 7,000-Kw. a.c. plant 
could be £16 per Kw. with larger units, as against £17 given by the 
author; further, the largest unit used in the Thury system up to 
now was 600 Kw., and it was a bold proposition to suggest 1,000 tv 
1,500-Kw. units. The total cost of a Thury 7,000 Kw. plant, wit! 
transmission, he calculated at £53 per Kw., as against an 4.c. plan’ 
at £54 perkw. In his opinion, p.c. plant driven by turbines wa: 
an abomination, and with slow speed the Thury plant would cost 
about £1 more perkw. On the whole, he favoured the a.c. system. 
For traction work he had leanings towards high-pressure D.C. 
motors, because there was no satisfactory single-phase motor on the 
market. 

Mr. R. A. DawBarn commented on the fact that the steam plant 
would benefit from the constant torque, but the C*R constant loss 
might possibly more than balance the advantage in generating; 
further, the maintenance would be reduced as the revolutions were 
low. Fora large scheme with numerous small distributing plants, 
‘static transformer stations were to be favoured, but if large plants 
were required, they might be independent generating stations. The 
series system had advantages for coupling up several stations. 
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Mr. J. 8S. Peck said the paper showed the possibilities rather 
than the probabilities of the p.c. series system. He thought that 
a fault on one side of a three-wire system might double the strain 
on the insulation of the other side. Granting easy transmission 
with the series system, he thought 4.c. had greater possibilities yet ; 
transformers could be built for much higher pressures than those in 
use, and capacity and inductance troubles could be reduced by 
using lower frequencies. Insulation and the commutator, even on 
small machines, were great difficulties with the series system. 

Mr. Lzonarp ANDREWS referred to osmotic troubles, of which 
he had had direct evidence in low-pressure D.c. networks ; the sub- 
ject of negative cables attracting moisture needed investigation. 
He thought a fly-wheel necessary on the generator, if only to aid in 
damping down surges ; and suggested that 4s. per yard (2s. excava- 
tion, 18d. to 2s. ducts) ‘vas a more reasonable figure than the 10s. 
given in the author's estimates. The author suggested also that there 
was an absence of automatic devices ; he, the speaker, after looking 
into the system, considered that there was quite sufficient of those 
devices employed to satisfy any enthusiast. 

Mr. ALEX. Russext said that a 10,000-volt had the same disrup- 
tive pressure as a 20,000-volt p.c. system ; this he attributed to the 
fact that the potential differences across the cable wrappings were 
not in phase with one another, and their sum was greater than the 
potential difference between the outsides. 

Mr. W. M. Morpsy, referring to a letter received from Mr. 
Semenza on the subject of the paper, said the latter gentleman com- 
mented on the advantages of the p.c. series system for long-distance 
transmission. It was simple, and offered the possibility of high insu- 
lation, easy arrangement of wires and absolute indeperflence of 
pressure regulation. The drawbacks were small generating units 
and the necessity of using rotary transformers for every applica- 
tion of power. x 

Mr. J. S. HicHFIExD, in reply, referred to experiments carried out 
by Dr. John Hopkinson on osmosis; the conclusion arrived at was 
that when there was no conducting path between conductors of 
opposite polarity, there was no osmotic pressure and no difficulty. 
Granted that there was less trouble with a.c. than with D.c. net- 
works, yet there was very little trouble with the latter. As regards 
transmission partly aerial and partly underground, the Moutiers- 
Lyons system was an example of the kind, and no difficulty had 
occurred so far. One.great feature of the p.c. system was that you 
could transmit great distances underground, and the cost of the trans- 
mission was a dominating factor for long-distance work. Reference 
had been made to constant losses and the value of the energy ab- 
sorbed; with the house transformer system, 175 units were supplied 
for every 100 units sold, and it might be inferred that the possible 
saving by substituting a sub-station system justified considerable 
capital expenditure on the latter. The change had, however, in 
practice resulted in an inappreciable saving in cost. The series 
system could be run with considerable overload, just as an ordinary 
parallel system. The cost of plant, which had been criticised, was 
an average amount, and might have been much lower if some 
makers’ estimates had been adopted. 


The Faraday Society. 
ELECTRODE POTENTIALS AND SUPERTENSION. 


A FULL and varied programme, chiefly of chemical interest, was 
laid before the members of the Faraday Society at the March 
meeting, which was held on the 19th ult., under the chairmanship 
of Dr. T. M. Lowry. 

Two of the four papers read dealt-with the subject of electrode 
potentials, that by Messrs. H. Nvaron and H. D. Law, treating of 
“The Potential of Hydrogen Liberated from Metallic Surfaces ;” 
and the paper by Messrs. F. M. G. Jounson and N. T. M. Witsmoze, 
on “ Electrode Potentials in Liquid Ammonia.” The former paper 
has aclose bearing on electrolytic methods of reduction at the 
cathode of an electro-chemical cell, methods which are now assum- 
ing some importance, particularly in the. domain of organic 
chemistry. Many years ago, Caspari showed that whereas hydrogen 
would separate visibly on a platinised platinum cathode at prac- 
tically a zero potential, in the case of many other metals a con- 
siderable excess potential or “‘supertension” had to be applied 
before hydrogen bubbles could be caused to evolve. It was further 
proved that by means of such electrodes, notably mercury and zinc, 
whose supertensions are exceptionally high (0°78 volt and 0°70 volt 
respectively), organic reduction productions, otherwise difficult to 
prepare, could easily be obtained. Mr. Law has lately been extend- 
ine the work of Caspari and Telclin various directions, and his 
results have been published by the Faraday Society ; the present 
paper records a further extension of this work, undertaken with the 
obiect of reducing to some order the somewhat bewildering 
and conflicting information at present available on the subject of 
supertension, and in particular, to try and distinguish between 
purely chemical and physical effects. The conclusion arrived at 
is, that contrary to what was supposed, the supertension is not even 
a fixed quantity for a given metal, but vgries with the physical 
condition of its surface and with small impurities present in the 
metal, until long contact with the electrolyte has eliminated 
the effect of these. Seeing that the phenomenon of “‘ supertension ” 
is probably caused by the solubility of hydrogen in the metal of 
the cathode—there being a direct relation between these two 
quantities—it is not surprising that it depends so largely on 
physical conditions, chemical reactions, surface films, &c., but some 
of the anomalous results given by Messrs. Law and Nutton are 
decidedly puzzling. Thus, to quote a single example, if a piece of 
platinum is coated with cadmium, the supertension will be that of 
the former, é.¢., almost zero, no matter how well the platinum 
“ppears to be covered, unless the cadmium coating be exceptionally 


heavy and dense. A full investigation of this subject will be of 
the utmost value in throwing light on that obscure and complex 
corner of electro-chemistry, electrode reactions, and thoughtful 
and painstaking work like that of Mr. Law deserves every 
encouragement, especially on the part of that not-insignificant 
portion of the chemical world who can see nothing good in a 
physico-chemical research, unless it hails from over the seas. 

Messrs. Wilsmore and Johnson’s paper is a preliminary account 
of a difficult investigation that promises to be of very great 
theoretical interest. Nernst has familiarised us with the concep- 
tion of the “ electrolytic potential” of a metal, that is, the contact 
potential between a metal and its solution under definite conditions 
of temperature and ionic concentration in the solution. If 
Nernst’s theory of contact potential is correct, this ‘ electrolytic 
potential” should be a fixed and characteristic constant for every 
element—one df the great constants of nature—an ajinity constant 
of the element in fact, and the object of the authors of this paper 
was to check the theory by seeing whether it holds good for 
solutions other than aqueous, on which are naturally based at first all 
theories of this kind. Liquid ammonia was chosen for the solvent, 
and after considerable difficulties had been overcome, the authors 
succeeded in making a series of measurements with various metals, 
which up to the present show merely the same order of potential 
as exists with aqueous solutions, but in no cases actually coinciding 
with the latter. But it will be necessary to apply many corrections, 
notably, for the amount of ionic concentrations in the ammonia 
solutions, before the figures can be regarded as final, so the verdict 
at present must remain “not proven,” and Mr. Wilsmore and 
Mr. Johnson must be encouraged to proceed with and complete 
their difficult and trying investigation. 

Mr. Rhodin’s paper on “the Impedance of Solutes in Solvents as 
Manifested by Osmotic Pressure” was an echo of the symposium on 
the subject held in January, and it follows the views outlined by 
Mr. G. T. Beilby in a recent B.A. address. In order to overcome 
the main difficulty of the original van’t Hoff conception of osmotic 
pressure, which, regarded as a positive pressure caused by the 
impacts of solute molecules, would act in precisely the reverse 
direction to that actually observed, the new theory would regard 
the solvent and not the solute as the source of the energy mani- 
fested in the usual semi-permeable membrane experiments. The 
presence of a solute in a solvent, in fact, diminishes the potential 
energy of the latter; there is, therefore, a flow of energy across 
the semi-permeable membrane from the solvent to the solution 
inside the membrane. The “osmotic pressure” is thus a potential 
pressure, made actual by the transformation of the excessive 
potential energy of the solvent on the one side of thé semi-perme- 
able membrane, by absorption of exterior heat energy. 

To explain the action of semi-permeable membranes, the author 
imagines these—and colloids generally—to be composed of radial 
filaments, emanating from a common centre. The structure is 
coarse compared with that of the solvent, but the cilia impede the 
motion of the molecules of the latter. In an osmotic experiment 
the stronger bombardment on the solvent side pulverises the fila- 
ments into cones, and a kind of “ Bunsen” valve is thus produced, 
which will allow the solvent but not the solute molecules to pass 
through it. It is doubtful whether this view of membranes can be 
substantiated, because, as Kahlenberg and others have shown, larger 
molecules will often pass through a membrane that impedes the 
flow of smaller ones. The action of the membrane is more likely 
to be caused by either selective chemical affinity or selective 
solubility as between the solvent and the solute. 

A paper communicated by Dr. T. Suater Price, taken as read 
owing to the lateness of the hour, dealt with the best solutions and 
best conditions to use for the accurate electrolytic determination 
of zinc by depositing it on a rotating cathode. 

The following nominations for the officers and Council to be 
elected at the forthcoming annual general meeting were 

announced :— 
President —Sir William Perkin, F.R.S. 
Vice-Presidents. 
Prof. W. Hittorf. 
Prof. A. K. Huntington. 
Sir William Huggins, Prof. A. Schuster, F.R.S. 
K.C.B., F.R.S. Prof. J. J. Thomson, F.R.S. 
Treasurer—F. Mollwo Perkin, Ph.D. 
Council. 
W. M. Morrison, M.Inst.C.E. 
James Swinburne, F.R.S. 
N. T. M. Wilsmore, M.Sc. 
Prof. E. Wilson. 
J. L. F. Vogel, M.1.E.E. 


G. T. Beilby, F.R.S. 
R. A. Hadfield. 
O.M., 


C. Claudet, M.I.M.M. 

S. Z. de Ferranti, M.1.E.E. 
V 


T. M. Lowry, D.Sc. 


Physical Society. 
At the meeting held March 8th, 1907, Prof. J. Perry, F.R.S., 
President, in the chair, a paper by Prof. F. T..Trouton and 
Mr. 8. Rusa on “The Rate of Recovery of Residual Charge in 
Electric Condensers,” was read by Prof. Trouton. The experi- 
ments described by the authors were undertaken in order to 
examine the rate of recovery of residual charge when the 
difference in potential of the plates was kept constant ; previous 
experimenters have always allowed the charge to accumulate on the 
plates while observing the rate of rise in potential. The observa- 
tions when plotted with current against time were found to lie on | 
a hyperbola. This shows that under the circumstances of the ex- 
periments the quantity of electricity recovered up to any given 
time follows a law Q@ = alog(p + #) similar to that found by 
Rankine and others for the recovery of stress in overstrained elastic 
bodies when the strain is kept constant. 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


5,791. ‘Improvements in electric arc lamps.” O.Gross. March 11th. 

5,823. ** Improved means of working and control for twin-screw petrol-electric 
and electric launches.’”” W.A. STEVENS. March 11th. 

5,826. ‘* Improvements in switches for electric lighting, heating and the like.”’ 
A, LunpBerG, C. LUNDBERG and P, A. LunpBERG. March 

5,836. Alternating current cummutator motor.” W.S. FRANKLIN and 58. 8. 
SevFERT. March llth. (Complete.) 

5,849. “Improved magnetically releasable locking device for miners’ lamps 
and the like.” O.M.MvELLER. March 11th. (Complete.) 

5,853. “Improvements relating to wireless telephony.’’ A, STEINACKER and 
A. Puisnier, jun. March 11th. 

5,865. ‘Improvements in or connected with means for automatically breaking 
an electric circuit in the event of a leakage to earth, or giving an indication of 
said leakage.”’ NaLper Bros, & THompson, Ltd., A. F. Harris, J. WALLIs- 
Jones and O. Cox. March 11th. (Complete.) 

5,866. ‘Improvements in and relating to dynamo-electric machines.’ H. F. 
T. ErBeN. (Date applied for under Patents Act, 1901, January 16th, 1907, being 
date of application in United States.) March llth. (Complete.) 

5,877. ‘Improvements in and relating to electric traction system and 
apparatus.’ H, D, Woorry and T. G. Hiccins. March 11th. 

5,887. ‘Improvements in apparatus for treating minerals by electrolysis. 
N. H. M. Dekker. March 11th. (Complete.) 

5890. “Improved means in connection with electric coils having eelf-induc- 
tion for shortening the time of energising and de-energising such coils.’’ FELTEN 
and G@uibbEAUME-LAHMEYER-WERKE-ACT-GEs. (Date applied for under Patents 
Act, 1901, April 20th, 1906, being date of application in Germany.) March 11th. 
(Complete.) 

5,899. ‘Improvements in or relating to sparking plugs.” A.J. (L. 
Macquaire, France.) March 1lth. (Complete.) 

5,904. ‘Improvements in electrical instruments of the thermal type.” C. E. 
Foster. March 12th. 

5,908. ‘*Improvements in electrical commutator devices.” 
March 12th. 

5,916. Voltaic lighthouse apparatus.”’ C.A. STEVENSON. March 12th. 

5,987. ‘Improvements in and relating to electrical apparatus.”” C.N. Lorp. 
March 12th. (Complete.) 

5,952. ‘Improvements in and relating to jointing, bonding, testing and dis- 
tributing boxes and sleeves for lead or other metallic-covered wire and cable 
for electrical purposes.’ March 12th. 

5,957. **Method of reducing depreciation in lead storage batteries.’ H. 
Ropman. (Date applied for under Patents Act, 1901, March 24th, 1906, being 
date of application in United States.) March 12th. (Complete.) 

5,958. ‘*Improved system of push-button apparatus for operating or con- 
trolling electric lifts.’ J. Marr. March 12th. (Complete.) 

5,964. ‘Improvements in brush-holders for dynamo-electric machines.”’ M. 
WaLkeR. March 12th. 

5,975. ‘‘Imprévements in or relating to telephone systems.”’ R. L. Murray 
and F. T. Jackson. March 12th. 

5,987. ‘Vehicle with collapsible pole for radio-telegraphy.”’ 
March 12th. (Complete.) 

5,999. ‘Electric alarm thermometer.’’ W. WaLtHer. (Date applied for 
under Patents Act, 1901, November 12th, 1906, being date of application in 
Germany.) March 12th. (Complete.) 

6,013. ‘*New or improved central battery telephone exchange system.”’ 
J. A. Romer. March 12th. 

6,021. **Improvements in dynamo-electric machines.”’ THE BritisH- 
Tuomson-Hovston Co., Lrp. (The General Electric Co., United States.) 
March 12th. 

*6,026. ‘‘Electro-magnetic coupling for power transmission.”’ P. H. Dawe, 
March 12th. 

6,034. ‘Improvements in single-phase alternating-current motors.’’ W. 
March 13th. 

6,057. ‘* Trolley wire protector.” C.E.8. Birt. March 13th. 

6,064. ‘‘ mprovements in bow trolleys or collectors for electric railways and 
tramways.” BreEcKNELL, Munro & Rogers, Lrp., and E.M. Munro. March 
13th. (Complete.) 

6,083. ‘*Improvements relating to electro-magnets.” D. K. MorrisandG, A. 
Lister. March 13th. 

6,092. ‘Improvements in and relating to systems of electrical distribution.” 
A. M. Taytor. March 13th. 

6,095. ‘Improvements in space telegraphy.’’ S.Casor. (Date applied for 
under Patents Act, 1901, April 4th, 1906, being date of application in United 
States.) March 13th. (Complete.) 

6,118. ‘Improvements relating to the cooling and ventilation of electrical 
apparatus.”” G, WESTINGHOUSE. March 18th. 

46,133. ‘ Improvements in and relating to signalling systems for railways and 
the like.”” THE British THomson-Hovston Co., Lrp. (The General Electric 
Co., United States.) March 13th. 

6,134.‘ Improvements in and relating to signalling systems for railways and 
the like.” THe British THomson-Hovuston Co., Lrp. (The General Electric 
Co., United States.) March 13th. 

6,135. ‘ Improvements in and relating to signalling systems for railways and 
the like.’”’ THE British THomson-Hovuston Co., Lirp. (The General Electric 
Co., United States.) March 13th. 

6,146. ‘* Carbon-holder for arc lamps.’’ H.E.Movrn. March 14th. 

6,188. ‘‘ Improvements in electrical ignition apparatus particularly for use on 
motor vehicles and the like.” A. HERBERT and W. H. Grove. March 14th. 

6,192. ‘*Improvements in electric muscular exercisers.”” A.B. 
March l4th. 

6,193. ‘* Improvements in electric transformer furnaces.”” E.A.A,CRONWALL, 
A. R. Linpsiad and O.StTanHane. March 14th. 

6,199. ‘‘Improvements in incandescent electric lamps.’ 
March 14th. (Complete.) 

6,203. ‘Improvements in electric signalling.”’ 
14th. (Complete.) 

6,219. ‘*Improvements in and relating to the construction of rheostats.” 
W. Derries. March 14th. 

6,224. ‘‘Improvements in and ted with protected fuses for use in 
electrical circuits.’””’ H. W. Hanpcocx, A. H. Dykes and R. T, Smirn. 
March 14th. 

6,241. ‘Improvements in systems of generating electric current.” BriTIsH 
Tuomson-Hovston Co., Lip. (General Electric Co., United States.) 
March 14th. 

6,242. “Improvements in and relating to systems of electrical distribution 
employing vapour rectifying devices.’’ British THomson-Hovston Co., Lip, 
(General Electric Co., United States.) March 14th. 

6,243. ‘Improvements in and relating to vapour electric devices.” THE 
Bartish THomson-Hovston Co., Ltp, (General Electric Co., United States.) 


” 


W. A, SNAPE. 


L. Sovari. 


E. Foreman. 


R. A. FESSENDEN. March 


6,266. ‘Improvements in and relating to the commutation of dynamo- 
electric machines, electro-motors, rotary tranformers,and the like.” Brerisiz 
Eectric Piant Co., Ltp., and W. OELSCHLAGER. March 15th. (Complete.) 

6,279. ‘*Improvements n telegraphy.” I. Kirsez, March 15th. 

6,280. ‘‘Improvements in telegraphy.’’ I. KitsEE. March 15th. 

. 6,288. ‘*Improvements in electric trembler coils and contact-breakers.”’ 
A. W. March 1th. 

6,289. Controlling electric currents."" L.H. Watrer. March 15th. 

6,298. Improvements in switch mechanism for electrical purposes.”” 


- Harrap. March 15th. 


6,334. ‘‘Improvements relating to the electric transmission of photograplis 
and the like.” F, von Mapaber. March 15th. 

6,341. ‘Improvements in or relating to apparatus for controlling electric 
currents.’’ DE BREMAECKER. March 15th. (Complete.) 

6,349. ‘Improvements in and relating to the manufacture of electric 
conductors of refractory metal or the like suitable for use as incandescing 
bodies in electric lamps.’’ THE British THomson-Hovston Co., LTp., and.J. 
Gray. March 15th. 

6,350. ‘* Improvements in electrical methods of light and devices therefor.” 
THE British THomson-Hovuston Co., Lrp. (The General Electric Co., 
United States.) March 15th. 

6,358. ‘Improvements relating to electric cable sockets.” 
T. Bumpstgeap, March 16th. (Complete.) 

_ 6.367. ‘Improvements jn electric fuses for blasting purposes.” A.J. JoRDAN, 
March 16th. 

6,385. ‘ Improved electric contact for electric alarm clocks.’’ H.BEREsFoR). 
March 16th. 

6,390. ‘‘ Improvements in and relating to means for indicating when con. 
ductors of electrical energy are charged or in “‘live’’ condition.” H. J. 
GRIDLEY. March 16th. 

6,409. ‘*Improvements in the electric lighting of railway and othe: 
vehicles.” Str W. G. ArMsTRONG, WHITWORTH & Co., Lrp., and J. HONNER. 
March 16th. 
ra ‘‘Improved electrical ignition apparatus.’’ J. A. Torrens. March 
16th. 

6,445. ‘‘lmprovements in means for supporting the trolley wires or conductors 
of electric tramways. G.R. FEATHER. March 18th. 

“6,449, ‘Improvements in and relating to primary batteries.” H. N. WARREN. 
March 18th. 

6,457. ‘* Magazine fuse for electric light and power circuits.” P. B. 
FLETCHER. March 18th. 

6,495. ‘Improvements in apparatus for giving audible notice to drivers on 
railways when the signals are at danger.””’ O. R. Ricurer. March 18th. 

6,498. ‘Improvements in and relating to electric sparking devices.” J. A. 
Jerrery and B, A. JEFFERY. March 18th. 

6,502. ‘* Process for the regeneration of the electrolyte eimployed in the 
extraction by the electrolytic process of copper from old bronze and bronze 
waste,”’ A. J. M. Turrot and L. A. Mace (called Nouguier). (Date applied for 
under Patents Act, 1901, March 26th, 1906, being date of application in France.) 
March 18th. (Complete.) 

6,522. ‘*Alloys for the inactive carriers or for other metallic parts of 
accumulators with invariable electrolyte, and accumulators constructed 
with such carriers or metallic parts.’”’ Nya ACKUMULATOR AKTIEBOLAGET 
JUNGNER. (Date applied for under Patents Act, 1901, March 30th, 1906, being 
date of application in Sweden.) March 18th. (Complete.) 

6,528. ‘‘ Improvements in electric motor control systems and in apparatus 
therefor... THe British’ THoMson-Hovston Co., Lrp. (General Electric 
Company, United States.) March 18th, : 

6,557. ‘* New or improved electrical switch for motor-bicycles, motor-cars and 
the like.” E.H.Binck. March 19th. 

6,649. ‘* Improvements in dynamo-electric machines.’’ British THoMsoN- 
Houston Co., Lip. (Genera! Electric Co., United States.) March 19th. 

6,675. Improvements in electric bells,’ O. R. Fiscuer. March 20th. 
(Complete.) 

6,697. ‘* Improved method of changing the intensity of direct currents by 
means of alternating currents.’”” O. Bern. March 20th. 

6,699. ‘ Electric lamp socket with instantaneous contacts.’’ H. MaGunna. 
(Date applied for under Patents Act, 1901, March 20th, 1906, being date of 
application in Belgium.) March 20th. (Complete.) 

6,710. ‘* Improved lug or take off, for secondary battery elements.” C. L. 
Mason. March 20th. : 

6,715. ‘* Improvements in or relating to dynamo-electric machines, and to 
means for controlling the same.” SremENS Bros. Dynamo Works, Lrp. 
(Siemens-Schuckertwerke G.m.b.H., Germany.) March 20th. (Complete.) 

6,716. ‘Improvements in or relating to dynamo-electric machines or 
motors.’’ SIEMENS Bros. Dynamo Works, Lrp., and J. C. Wirson. March 
20th. (Complete.) 

6,725. ‘*Improvements in electrical heaters for rooms or other enclosed 
spaces.”’ A. F.RepmMaN. March 20th. 

6,785. ** Improvements in and relating to electrical accumulators or 
secondary batteries.”” P.G.Triguet. March 20th. (Complete.) 

6,740, Improvements in incandescence lamps.” H.L. Topp. March 20th. 

6,745. “Improvements in the manufacture of iron alloys.” Britisit 
TuHomson-Hovston Co., Lip. (General Electric Co., United States.) 
March 20th. 

6,751. ‘Improvements in magnetic clutches or brakes.’”’ H. W. RAVENSHAW, 
V. G. MippLEToN and W. E. Townsenp. March 20th. 

6,809. ‘*Improvements in starting switches for electric motors.” E. F. Moy, 
P. H. Bastie and E. F. Moy, Ltd. March 2ist. (Complete.) 

6,810. ‘*New or improved method of and means for generating power.” 
E. H. Scoones. March 2ist. (Complete.) 

6,829. ‘* New or improved contact device for electrica] ignition apparatus.’ 
S.J. Wittiams. March 2lst. 

6,847. ‘Improvements relating to dynamo electric machines or electri« 
motors.” THE JOHNSON-LUNDELL ELEctTRIc Traction Co., Lrp. (R. Lunde!!, 
United States), March 21st. (Complete.) 

6,849. ‘Improvements in electric fuse boxes and fuse holders therefor.” 
R. Grose. March 21st. 

6,854. ‘Improvements in 
R. AMBERTON. March 2ist. 
6,859. ‘Making electro-depositions upon fabrics, leather, paper and the 
like.” T. Barton and E.C. Deacon. March 22nd. 

6,895. ‘*Improvements in brush-holders for dynamo-electric machines.’ 
E. M. Trnciry. March 22nd. (Date applied for under Patents Act, 1901,April 4t, 
19096, being date of application in United States). (Complete.) 

6,899. ‘‘Improvements in or in connection with electrical switches.” 
A. P. Lunpspenc, G. C. BuNDBERG, and P. A. Lenpserc. March 22nd. 
(Complete.) 

6,906. ‘‘Improvements in alternating current motors.”” J. Keir and 
C. Tuson. March 22nd. 

6,912. “Improved apparatus and means for securing incandescent electric 
lampholders to the leads or mains.’’ A. E. and E. BARNES. 
March 22nd. 

6,920.. ‘‘Improvements in and apparatus for magneto-electric ignition for 
internal combustion engines.’’ G. FULLER and A. T. March 22nd. 


6,922. ‘* Improvements in or relating to ignition devices for internal com- 


J. ARNOLD anid 


electric controllers.’ E. ScHarrner and 


j bustion engines.”” H.T, AsHton. March 22nd. pall 
253. “Improvements in and relating to submarine sound signalling.” 6,925. “Im i ‘ollers,’? * WwW ‘aris 

925. provements in and relating to electric controllers. Cc. W. 
J.GaRpINER, March 15th. March Sand, 
Mr. } 
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